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ON THE OCCURRENOE OF ANTI-BODIES TO FERMENTS 
IN THE NORMAL BLOOD SERUM,
WITH SPECIAL REFERENCE TO ANTI-TRYPSINE.
f  : f  : Î. : f  : > : f  : f  : f  : >  ; f  • : f  : f  : 4 : f  : f  : r  : 4^ : f  :>
The q u e s t i o n  o f  t h e  p r e s e n c e ,  f o r m a t i o n ,  mode o f  a c t i o n  
and n a t u r e  o f  t h e  A n t i - b o d i e s  i n  t h e  s e ru m ,  p r e s e n t  n a t u r a l ­
l y  o r  fo rm ed  a f t e r  i n n o c u l a t i o n  w i t h  s p e c i f i c  s u b s t a n c e s  
e i t h e r  o f  a  b a c t e r i a l ,  t o x i n ^ o r  f e r m e n t  n a t u r e  i s  p r o b a b l y  
one o f  t h e  m os t  v i t a l ,  c e r t a i n l y  one o f  t h e  m o s t  e n g r o s s i n g  
i n t e r e s t  o f  t h e  p r e s e n t  d a y .  At t h e  same t im e  i t  may be 
r e g a r d e d  a s  one o f  t h e  m o s t  d i f f i c u l t  s u b j e c t s  t o  g r a p p l e  
w i t h ;  a  s u b j e c t  where  t h e  p o i n t s  o f  v a n t a g e  t h r o u g h  w h ich  
o n e  may a t t e m p t  an  e l u c i d a t i o n  a r e  s t r i k i n g l y  few i n  number .  
On t h i s  a c c o u n t  t h e n ,  a  c o n t r i b u t i o n  f rom  t h e  dom ain  o f  
p h y s i o l o g y ,  t h a t  i s  i n  so f a r  t h a t  t h e  m a in  s u b j e c t  o f  t h i s  
t h e s i s  d e a l s  w i t h  t h e  p r e s e n c e  i n  t h e  no m a l  se rum  o f  a n  
a n t i - b o d y  t o  a  p r o t e o l y t i c  f e r m e n t  n o r m a l l y  p r e s e n t  i n  t h e  
o r g a n i s m ,  may be  o f  some v a l u e .  The r e s e a r c h  i s  a l l  t h e  
more  i n t e r e s t i n g  a s  s u c h  a n t i - f e r m e n t s  d i f f e r  v e r y  m a t e r i ­
a l l y  f ro m  t h o s e  e v o l v e d  by t h e  i n j e c t i o n ^  o f  s u b s t a n c e s  o f  
b a c t e r i a l  o r i g i n ,  i n  t h a t  t h e  d e g r e e  o f  a n t i - f e r m e n t  power
d e v e l o p e d  a f t e r  t h e  i n j e c t i o n  o f  t h e  enzyme i n t o  t h e  o r g a n -
( ism
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e x c e e d s  o n l y  i n  v e r y  s l i g h t  d e g r e e  t h a t  o f  t h e  n o r m a l  s e ­
rum i t s e l f .
As I  h a v e  j u s t  s t a t e d ,  t h e  s u b j e c t  o f  my t h e s i s  i s  
t h e  p r e s e n c e  o f  jpnzymic a n t i - b o d i e s ,  w i t h  s p e c i a l  r e f e r ­
e n c e  t o  t h a t  o f  T r y p s i n e ,  p r e s e n t  i n  t h e  n o r m a l  b l o o d  s e ­
rum. The f a c t  t h a t  a n  a n t i - b o d y  t o  T r y p s i n e  e x i s t s  h a s  
b e e n  known now f o r  a  c o n s i d e r a b l e  number  o f  y e a r s ,  b u t  
t h e  s u b j e c t  h a s ,  a s  f a r  a s  my know ledge  g o e s ,  n e v e r  b e e n
f u l l y  worked o u t .
P r o b a b l y  t h e  f i r s t  d i r e c t  r e f e r e n c e ,  a t  any  r a t e  t h e  
e a r l i e s t  r e f e r e n c e  t h a t  I  h av e  b e e n  a b l e  t o  f i n d ,  t o  t h e  
p r e s e n c e  o f  a n  A n t i - b o d y ,  o r  a t  l e a s t  o f  some s u b s t a n c e  
p r e s e n t  i n  n o rm a l  h o r s e  se rum  w hich  p r e v e n t e d  f u l l  a c t i v ­
i t y  o f  a  f e r m e n t ,  i s  t h a t  o f  rOdEN ( 1 ) ,  when t h i s  o b s e r v e r  
f o u n d  t h a t  t h e  a d d i t i o n  o f  a  s m a l l  q u a n t i t y  o f  b l o o d  se rum  
r e d u c e d  c o n s i d e r a b l y  t h e  a c t i o n ^ r e n n e t .  Many y e a r s  l a t e r  
MORGENROTH (2) c a r r i e d  o u t  a  s e r i e s  o f  e x p e r i m e n t s  w i t h  
t h i s  same f e r m e n t  and i t s  a n t i - b o d y .  PULD and SPIRO (3) 
and  l a t e r  PULD (4) a l o n e  a g a i n  d e a l t  p a r t i c u l a r l y  w i t h  
t h i s  f e r m e n t ,  a s  d i d  a l s o  PUGLIESE * OOGGI (5) and  HAHN
'■j/
( 6 ) ^ ^ r è s u l t s  i n  a l l  c a s e s  f u l l y  b e a r i n g  o u t  t h e  s t a t e m e n t  
o f  RÔDÉN.
W ith  r e g a r d  t o  P e p s i n , ( w h i c h  w i l l  be d i s c u s s e d  i n  
g r e a t e r  d e t a i l  l a t e r , )  SCHNAPPAUP (7 )  fo u n d  t h a t  b o t h
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b l o o d  and b l o o d  s e ru m  m a r k e d l y  h i n d e r e d  o r  e v e n  c o m p l e t e l y  
p r e v e n t e d  t h e  a c t i o n  o f  t h i s  enzyme.  BRIOT ( 8 ) ,  PERIN(9) 
HAHN ( l . c )  PUGLIESE and OOGGI ( I . e . )  and  SACHS (10) h av e  
a l l  d e a l t  w i t h  t h i s  q u e s t i o n  i n  a  more  o r  l e s s  c o m p le t e  
f a s h i o n .  WEINLAND (11) a l s o  i n v e s t i g a t e d  t h e  s u b j e c t ,  
b u t  d e v o t e d  h i s  a t t e n t i o n  more p a r t i c u l a r l y  t o  t h e  a n t i ­
body  w h ic h  he  d i s c o v e r e d  t o  be p r e s e n t  i n  t h e  s to m a c h  w a l l .  
A n t i - b o d i e s  h av e  l i k e w i s e  b e e n  o b t a i n e d  i n  b l o o d  se rum  
f o r  t h e  enzymes o f  t h e  S p l e e n  and o f  t h e  b l o o d  i t s e l f  by 
HEDIN ( 1 2 ) ,  f o r  U r e a s e  by MOLL ( 1 3 ) ,  f o r  D i a s t a s e  by 
PUGLIESE and  COGGI ( l . c )  and  HAHN ( l . c ) , f o r  t h e  p r o t e o ­
l y t i c  enzyme i n  y e a s t  j u i c e  by HAHN ( 1 4 ) ,  f o r  L i p a s e  by 
SCHÜTZE (15) ,  and f o r  Zymase by JACOESOHN (46) .
T u r n i n g  now t o  t h e  l i t e r a t u r e  o f  t h e  a n t i - t r y p t i c  
s u b s t a n c e  w i t h  w h ich  I  am more i n t i m a t e l y  c o n c e r n e d ,  t h e  
f i r s t  d e f i n i t e  n o t i c e  o f  t h e  pow er  w h ich  n o m a l  s e ru m  p o s ­
s e s s e s  o f  h i n d e r i n g  o r  o f  c o m p l e t e l y  p r e v e n t i n g  t h e  a c ­
t i o n  o f  T r y p s i n e  was t h a t  o f  Hahn ( l . c )  i n  Germany and 
a l m o s t  c o n t e m p o r a n e o u s l y  w i t h  t h e  German p u b l i c a t i o n  t h a t  
o f  PUGLIESE and  COGGI i n  I t a l y .  S e v e r a l  y e a r s  e a r l i e r  
h o w e v e r ,  ¥ E m i  and  PERNOSSI (16)  h a d  n o t i c e d  t h a t  T ry p ­
s i n e  r a p i d l y  d i s a p p e a r e d  a f t e r  i n j e c t i o n  i n t o  t h e  a n i m a l  
b o d y .  They l i k e w i s e  fo u n d  t h a t  T r y p s i n e  was d e s t r o y e d  
by t h e  t i s s u e s  i n  v i t r o ,  t h i s  r e s u l t  b e i n g  p r o b a b l y  due
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t o  t h e  se rum  c o n t e n t #  o f  t h e  same.  S i n c e  t h e n  t h e  q u e s ­
t i o n  h a s  f a i r l y  f r e q u e n t l y  b e e n  d i s c u s s e d  by  v a r i o u s  w o rk ­
e r s ,  AUHAIilîEdT) CAKÎUS and  GLEY (IS)CHARRIN a n d  LBVADITI 
(19) S i m i T Z K I  (20)  and  DELEZENNE (21) , b u t  i n  r a t h e r  a  
c u r s o r I f t y  f a s h i o n .  T h e re  s t i l l  r e m a i n  h o w e v e r ,  two p a p ­
e r s  o f  more r e c e n t  o r i g i n  i n  w h ic h  a  s e r i o u s  e f f o r t  was 
made t o  g e t  a  l i t t l e  n e a r e r  t o  t h e  e l u c i d a t i o n  o f  t h e  
q u e s t i o n  by a t t e m p t i n g  to  i s o l a t e  t h e  a n t i - b o d y  o r  a t  
l e a s t  t h a t  f r a c t i o n  o f  t h e  s e ru m  t o  w h ic h  i t  a p p e a r e d  to  
be  a t t a c h e d .  The r e s u l t s  o b t a i n e d  by t h e  two i n v e s t i g a t -  
o r s  LANDSTEINER (22)  and  GLAESSNER (23)  were  so  d i v e r g e n t  
t h a t  beyond  t h e  f a c t  t h a t  b o t h  a g r e e d  i n  a c c e p t i n g  t h e  
p r e s e n c e  o f  a n  a n t i - b o d y  t o  t r y p s i n e ,  no d e f i n i t e  c o n c l u ­
s i o n s  c o u l d  be d raw n .
The e a r l i e r  w o r k e r  o f  t h e  tw o,  LANDSTEXNER ( l . c . )  
made a  d i s t i n c t  s t e p  f o r w a r d  when h e ,  f o r  t h e  f i r s t  t i m e ,  
a t t e m p t e d  t h e  i s o l a t i o n  o f  t h e  a n t i - b o d y  by f r a c t i o n a t i o n  
o f  t h e  se rum .  H i s  p u b l i s h e d  r e s u l t s  h o w e v e r  g i v e  one 
v e r y  l i t t l e  i n f o r m a t i o n  e x c e p t  t h a t  h e  b e l i e v e d  t h e  a n t i ­
a c t i o n  m a n i f e s t e d  by t h e  se rum  to  be i n t i m a t e l y  c o n n e c t e d  
w i t h  t h e  f r a c t i o n  known a s  t h e  Albumine f r a c t i o n ,  t h a t  i s  
t h a t  f r a c t i o n  w h ich  i s  p r e c i p i t a t e d  on  f u l l  s a t u r a t i o n  o f  
t h e  se rum  w i t h  ammonium s a l t s .
GLAESSNER o n  t h e  o t h e r  h a n d ,  w h i l s t  a t t e m p t i n g  to
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r e p e a t  LANDSTEINER’S w ork ,  came t o  a n  e n t i r e l y  d i f f e r e n t  
c o n c l u s i o n  a s  r e g a r d s  t h e  f r a c t i o n  o f  s e rum  t o  w h ic h  t h e  
a n t i - a c t i o n  b e l o n g e d .  H i s  r e s u l t s  shew t h a t  t h t s  a c t i o n  
was b r o u g h t  a b o u t  by t h e  u s e  o f  t h e  E u g l o b u l i n  f r a c t i o n ,  
t h a t  i s  t h e  f r a c t i o n  coming down on  l / 3  s a t u r a t i o n  w i t h
ammonium s a l t s .
I n  b o t h  c a s e s  Ammonium S u l p h a t e  was t h e  s a l t  em p loy -
ed  f o r  f r a c t i o n a t i o n .  As i t  i s  a  v e r y  c o n v e n i e n t  s a l t  t o  
work w i t h ,  I  a l s o  h av e  u s e d  i t  t h r o u g h o u t  t h e  p r e s e n t  i n ­
v e s t i g a t i o n .  B o th  LANDSTEIHER and SLAESSNER u s e d  a s  t h e  
means o f  g a u g in g  t h e  e x t e n t  o r  d e g r e e  o f  d i g e s t i o n  METT'S 
Tubes  { c a p i l l a r y  g l a s s  t u b e s  f i l l e d  w i t h  c o a g u l a t e d  p r o -  
t e i d ,  a s  a  r u l e  b o i l e d  egg  a lb u m en ) ,  w h e r e a s  d u r i n g  my e x ­
p e r i m e n t s  I  em ployed  a n  e n t i r e l y  d i f f e r e n t  m ethod  w h ich  
I s h a l l  p r e s e n t l y  d e s c r i b e  i n  d e t a i l .  T h i s  m e thod  was 
t h e  one  u s e d  by  Dr .  H e d i n ,  t o  whom I  am i n d e b t e d  f o r  much 
k i n d n e s s  and a d v i c e ,  w i t h  g r e a t  s u c c e s s  i n  h i s  s p l e n i c  
enzyme r e s e a r c h e s .
M E T H O D S .
W ith  r e g a r d  now to  t h e  t e c h n i q u e  o f  t h e  e x p e r i m e n t s ,  
I  s h a l l  f i r s t  d e a l  w i t h  t h e  mode o f  f r a c t i o n a t i n g  t h e  
se rum .  I t  w ^  e s s e n t i a l l y  t h a t  d e s c r i b e d  by FREUND and
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JOACHIM ( 2 4 ) .
( 1 ) FRACTIONATION OF THE SERUM. -  The se ru m  e n ^ l o y e d  was 
t h a t  o b t a i n e d  f rom  v a r i o u s  s p e c i e s  o f  a n i m a l s ,  a s  a  r u l e  
h o w ev e r  ox  b l o o d  was employed a s  i t  was t h e  m o s t  e a s i l y  
o b t a i n e d .  The b l o o d ,  a f t e r  b e i n g  r e c e i v e d  i n t o  a  p e r ­
f e c t l y  c l e a n  v e s s e l  d i r e c t  f ro m  t h e  a n i m a l ,  a t  t h e  t im e  
o f  k i l l i n g ,  was a l l o w e d  t o  c o a g u l a t e ;  t h e  f o l l o w i n g  d a y  
t h e  serum  was p i p e t t e d  o f f  and t h i s  a g a i n  f r e e d  f ro m  any  
b l o o d  c o r p u s c l e s  p r e s e n t  by means o f  t h e  c e n t r i f u g e .  A 
m e a s u r e d  q u a n t i t y  o f  t h i s  se rum  was t a k e n  and  d i l u t e d  w i t h  
two o r  t h r e e  t i m e s  i t s  volume o f  d i s t i l l e d  w a t e r ,  and  t h e n  
c o l d  s a t u r a t e d  s o l u t i o n  o f  Ammonium S u l p h a t e  was ad d e d  up 
t o  1 / 3  s a t u r a t i o n ,  t h i s  r e s u l t i n g  i n  t h e  p r e c i p i t a t i o n  o f  
t h e  s o - c a l l e d  E u g l o b u l i n .  T h i s  p r e c i p i t a t e  was f i l t e r e d  
o f f  o n  t h e  f o l l o w i n g  day  and  t h e  f i l t r a t e  b r o u g h t  u p ,  by 
t h e  a d d i t i o n  o f  more o f  t h e  s u l p h a t e  s o l u t i o n ,  t o  1 / 2  s a t ­
u r a t i o n  w i t h  t h e  r e s u l t  t h a t  t h e  f r a c t i o n  known a s  P s e u d o -
was
g l o b u l i n  was p r e c i p i t a t e d .  T h i s  a g a i n ^ a l l o w e d  t o  s t a n d  
f o r  24 h o u r s  and t h e n  f i l t e r e d  o f f ,  t h e  f i l t r a t e  b e i n g  
t h e n  f u l l y  s a t u r a t e d  by t h e  a d d i t i o n  o f  t h e  r e q u i s i t e  
amount o f  s o l i d  d r y  Ammonium S u l p h a t e  w h ich  t h r e w  down 
t h e  s o - c a l l e d  Albumine  f r a c t i o n .  The f i r s t  two p r e c i p i ­
t a t e s  were  r e d i s s o l v e d  i n  known vo lum es  o f  d i s t i l l e d  w a t e r  
and  a g a i n  p r e c i p i t a t e d  w i t h  t h e  p r o p e r  volume o f  s u l p h a t e
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s o l u t i o n .  T h i s  r e - p r e c i p i t a t i o n  was a lw a y s  c a r r i e d  o u t  
t w i c e ,  so m e t im es  e v e n  t h r e e  t i m e s .  As n o t h i n g  was t o  be 
g a i n e d  by r e p e a t e d  p r e c i p i t a t i o n s  i n  t h e  c a s e  o f  t h e  A l ­
bumine f r a c t i o n  t h e y  w ere  o m i t t e d .  The f i n a l  p r e c i p i ­
t a t e s  were  d i s s o l v e d  i n  a s  l i t t l e  w a t e r  a s  p o s s i b l e  and  
t r a n s f e r r e d  t o  p a r c h m e n t  d i a l y s e r s ,  and  d i a l y s e d  a g a i n s t  
r u n n i n g  w a t e r ,  i n  some i n s t a n c e s  a g a i n s t  d i s t i l l e d  w a t e r ,  
u n t i l  a l l  Ammonium S u l p h a t e  was p r a c t i c a l l y  rem oved .
The s o l u t i o n s  o b t a i n e d  f rom  t h e  d i a l y s e r s  were  t h e n  b r o u g h t  
u p ,  when n e c e s s a r y ,  t o  t h e  o r i g i n a l  volume o f  t h e  se rum  
em ployed  e i t h e r  by means o f  d i s t i l l e d  w a t e r  o r  by  0 -25X  
sod ium  c a r b o n a t e  s o l u t i o n .
(2)  PREPARATION OF THE TRYPSINE SOLUTION. -  Two o r  t h r e e  
Ox ( o r  o t h e r ,  s e e  l a t e r )  P a n c r e a s e s  were  t a k e n , ,  f r e e d  f rom  
a s  much f a t  and f i b r o u s  t i s s u e  a s  p o s s i b l e  and  t h e n  f i n e l y  
m i n c e d .  Tb t h i s  m in ce  was t h e n  ad d ed  2000 c . c .  w a t e r  and  
some 5 c . c .  2 0 /  A c e t i c  A c id ,  and  a f t e r  a d d i t i o n  o f  a  s m a l l  
q u a n t i t y  o f  T o l u o l  and  C h lo r o fo r m  ( t o  p r e v e n t  p u t r e f a c t i o n )  
t h e  m i x t u r e  was a l l o w e d  t o  d i g e s t ,  i n  a  l a r g e  s t o p p e r e d  
b o t t l e ,  a t  37^ f o r  two d a y s ,  t h e n  f i l t e r e d .  The f i l t r a t e  
was r e t u r n e d  to  t h e  i n c u b a t o r  and a l l o w e d  t o  d i g e s t  u n t i l ,  
o n  t e s t i n g ,  p r a c t i c a l l y  no b i u r e t  r e a c t i o n  was g i v e n .  I t  
was t h e n  once  more  f i l t e r e d ,  and  t h e  f i l t r a t e  t r a n s f e r r e d  
t o  a  d i a l y s e r  i n  r u n n i n g  w a t e r  i n  o r d e r  to  f r e e  t h e  enzyme
- 7 -
s o l u t i o n  a s  c o m p l e t e l y  a s  p o s s i b l e  f rom  i t s  c r y s t a l l i n e  
d i a l y s a b l e  p r o d u c t s  (Tyrosine^etè .)  i n  o r d e r  t h a t  t h e  n i t ­
r o g e n  f i g u r e  o f  t h e  f e r m e n t  s o l u t i o n  m i g h t  be a  low o n e .  
S o l u t i o n s  o f  f e r m e n t s  made i n  t h i s  way r e t a i n  t h e i r  a c ­
t i v i t y  f o r  l o n g  p e r i o d s ,  i f  k e p t  i n  t h e  i c e  ch am b er ,  a l ­
t h o u g h  n o t  q u i t e  a s  w e l l  a s  t h o s e  s o l u t i o n s  w h ic h  c o n t a i n
more  p r o t e i d  m a t t e r .
( 5 ) m a t e r i a l  u s e d  f o r  d i g e s t i o n . -  I n  t h e  m a j o r i t y  o f  
c a s e s ,  p a r t i c u l a r l y  d u r i n g  my e a r l i e r  e x p e r i m e n t s ,  t h e  
s u b s t a n c e  u s e d  a s  m a t e r i a l  f o r  d i g e s t i o n  was c o a g u l a t e d  
b l o o d  se rum .  I n  o r d e r  t o  g e t  q u i t e  a c c u r a t e  am ounts  o f  
t h i s ,  t h e  f l u i d  se rum  was p i p e t t e d  o f f  i n  t h e  r e q u i r e d  
amount  i n t o  s u i t a b l e  d i g e s t i o n  b o t t l e s ,  w h ic h  were  t h e n  
p l a c e d  f o r  -g- a n  h o u r  i n  a  w a t e r  b a t h  h e a t e d  t o  b o i l i n g  
p o i n t .  i U R e s u l t i n g  coagu lum  was n e x t  c u t  u p ,  s t i l l  o f  
c o u r s e  i n  t h e  b o t t l e ,  i n t o  c u b e s  o f  a s  n e a r  one s i z e  a s  
p o s s i b l e .  I n  t h e  l a t e r  s e r i e s  h o w ev er  t h e  m a t e r i a l  em­
p l o y e d  was a  s o l u t i o n  o f  C a s e i n o g e n  i n  0*25X Sodium 
C a r b o n a t e  s o l u t i o n .  T h i s  fo rm ed  a  v e r y  s u i t a b l e  medium, 
e s p e c i a l l y  f o r  q u a n t i t a t i v e  work ,  a s  i t  shows v e r y  s m a l l  
d i f f e r e n c e s  t h e  d e g r e e  o f  d i g e s t i o n .
(4) MODE OF ANALYSIS. -  A f t e r  t h e  d i g e s t s  h a d  r e m a in e d  
i n  t h e  i n c u b a t o r  a t  37® f o r  t h e  r e q u i s i t e  t i m e ,  a  g i v e n
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vo lu m e ,  t h a t  i s  a n  amount s u f f i c i e n t  t o  p r e c i p i t a t e  a l l  
p r e c i p i t a b l e  p r o t e i d ,  o f  T a n n ic  a c i d  s o l u t i o n  was a d d e d . (+) 
A f t e r  t h e  m i x t u r e  h a d  r e m a in e d  s t a n d i n g  o v e r  n i g h t  to  e n ­
s u r e  p e r f e c t  p r e c i p i t a t i o n ,  i t  was f i l t e r e d  and  a  m e a s u re d  
q u a n t i t y  o f  t h e  f i l t r a t e  u s e d  f o r  c a r r y i n g  o u t  t h e  e s t i m a ­
t i o n  o f  t h e  N i t r o g e n  p r e s e n t  by K j e l d a h l ' s  m e th o d .  I n  
t h e  f o l l o w i n g  t a b l e s  o f  r e s u l t s  t h e  f i g u r e s  g i v e n  a r e  t h e  
num ber  o f  c u b i c  c e n t i m e t r e s  o f  d e c i n o r m a l  s u l p h u r i c  a c i d  
( • ^  H^SO^ ) r e q u i r e d  t o  n e u t r a l i s e  t h e  ammonia d i s t i l l e d  
o v e r .  T i t r a t i o n  was c a r r i e d  o u t  w i t h  d e c i n o r m a l  Soda 
s o l u t i o n ,  a  s o l u t i o n  o f  l a c m o i d  b e i n g  u s e d  a s  i n d i c a t o r .
The T a n n ic  A c id  s o l u t i o n  was c h o s e n  a s  t h e  b e s t  p r e ­
c i p i t a n t  i n  a  g e n e r a l  way f o r  s u c h  d i g e s t i o n s  w here  t h e r e  
i s  no m i n e r a l  a c i d  p r e s e n t  [SEEELIEN ( 2 5 ) .  The s o l u t i o n  
c a n  p r e c i p i t a t e  a l l  s u b s t a n c e s  h i g h e r  t h a n  p e p t o n e s ,  t h i s  
means t h a t  i n  t h e  f i l t r a t e  t h e r e  o n l y  a p p e a r s  t h e  p e p t o n e  
and any  l o w e r  p r o d u c t s  s u c h  a s  t h e  mono o r  d i - a m i n o  a c i d s
{+ )  T a n n ic  A c id  S o l u t i o n .
T a n n ic  A c i d ..................... . •• 100 grm s .
Sodium A c e t a t e .................................  g rms .
Sodium C h l o r i d e   75 grms.
G l a c i a l  A c e t i c  A c id  . .  . .  50 c . c . m .
D i s t i l l e d  W a t e r ........................t o  1000 c . c . m
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w h ich  may h a v e  b e e n . f o r m e d  i n  t h e  c o u r s e  o f  d i g e s t i o n .
I n  t h i s  way one  g a i n s  a  f a i r  c o n s t a n t  f o r  t h e  e s t i m a t i o n  
o f  t h e  d e g r e e  o f  a c t i v i t y  o f  t h e  v a r i o u s  s o l u t i o n s  u s e d .
I t  g i v e s  f a r  more  a c c u r a t e  r e s u l t s  t h a n  M e t t ' s  Tubes  w h ich  
d e p e n d  f o r  t h e i r  r e s u l t s  on  t h e  m e a s u re m e n t  o f  t h e  amount 
o f  p r o t o i d  d i g Q s tô d  o u t  o f  th.6 c a p i l l a r y *  ^
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DEMONSTRATION OP THE PRESENCE OE AN ANTIBODY 
TO TRYPSINE IN NORl^L SERUlf.
T h a t  t h e r e  e x i s t s  s u c h  a  body a s  A n t i - t r y p s i n e  t h e  
f i g u r e s ,  w h ich  I  i n t e n d  to  p r e s e n t  now ( s e e  T a b le  I . )  
show, I  t r u s t ,  beyond  a l l  m anne r  o f  d o u b t .  Not o n l y  do 
t h e y  d e m o n s t r a t e  t h e  f a c t  t h a t  se rum  i t s e l f  p o s s e s s e s  t h i s  
a n t i - a c t i o n ,  b u t  t h e y  go f u r t h e r  and  s u p p o r t  L a n d s t e i n e r ,  
a s  a g a i n s t  G l a e s s n e r ,  i n  h i s  c o n t e n t i o n  t h a t  t h e  a n t i - a c ­
t i o n  i s  i n  c o n n e c t i o n  w i t h  t h e  s o - c a l l e d  Albumine  f r a c ­
t i o n .  I n  t h i s  s e r i e s  t o  s e r v e  f o r  p u r p o s e s  o f  c o m p a r i ­
s o n  I h a v e  d e m o n s t r a t e d  (1) t h e  u s e  o f  b o i l e d  f r a c t i o n ^
( i  h o u r  a t  100®) and  (2) t h e  r e s u l t s  o f  u s i n g  b o i l e d  t r y p ­
s i n e  s o l u t i o n  ( a g a i n  i  h o u r  a t  100®).  I n  t h e  l a t t e r  c a s e  
i t  may be n o t e d ,  a s  a  m a t t e r  o f  some i n t e r e s t ,  t h a t  t h e  
E u g l o b u l i n e  f r a c t i o n  shows a  l i t t l e  more d i g e s t i o n  t h a n  
e i t h e r  o f  t h e  o t h e r  two f r a c t i o n s .  T h i s  may be t a k e n ,  I  
b e l i e v e ,  a s  d e m o n s t r a t i n g  t h e  p r e s e n c e  o f  t h e  p r o t e o l y t i c  
enzyme fo u n d  by HEDIN ( l . c . )  i n  t h e  b l o o d  o f  t h e  ox  and  
a t t a c h e d  t o  t h e  E u g l o b u l i n e  f r a c t i o n .  I t  may be a l s o
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TABLE I .
P p t . im m ed .w i th  T a n n ic  A c id  ( ^ ) S o l . 5 c c . o f  F i l t r a t e  f o r  A n a l y s i s
C o n t r o l .
Medium.
5 C C . C . S .  ) 
n It
F r a c t i o n . i  
5 c c .E u g l o b . s o l . 
” P s e u d o g l . s o l .  
” Albumine s o l .  
" Serum s o l .
T r y p s i t i e .
5 c c .
It
It
0 . 4 C C .  
0 . 4 c c . 
0 . 2 c c . 
0 . 5 c c .
D i g e s t .  4  d ay s  a t  37®
M e d i u m .  




F r a c t i o n .
5 c c . E u g l o b . s o l . 
” P s e u d o g l . s o l .  
” A lbum in  s o l . 
" Serum s o l .
T r y p s i n e  
5 c c . 6 . 8  c.c. 
6 *9 4 4 . 
0 . 9 c c , 
l . l c c
B.  5 C C . C . S .
II II
5cc . E u . b o i l e d  
” P s e u .  ”
" A lb .  "
5 c c .
w
It
7.  9cc 
7 . 3 C C  
7 . 2 c c
C.  5 C C . C . S . 5 c c .Eu. 5 c c . b o i l e d  1 . 2 c c .
” P s e u .  ” “ O.ifOcc
 ___   r ________Ot
:(7) . Of c o u r s e  a l l  d i g e s t s  o f  s e r i e s  a r e  p p t .  w i t h  same 
amount  o f  a c i d  « Xn a£t. se/iie^ 10c..*.. CLCuC ujo^ u,s£ii^ .
( 4 ) O.S .  = C o a g u l a t e d  Serum.
w o r t h y  o f  n o t e  t h a t  i n  a  number  o f  i n s t a n c e s  one f i n d s  
t h a t  t h e  p s e u d o - g l o b u l i n e  f r a c t i o n  p o s s e s s e s  some s l i g h t  
a n t i - t r y p t i c  a c t i o n ,  w h ic h  h o w ev e r  may be n e g l e c t e d  (1) 
on  a c c o u n t  o f  t h e  s l i g h t  a c t i o n ,  and  (2) on  a c c o u n t  o f  
t h e  r e l a t i v e l y  g r o s s  m e thod  em ployed  t o  f r a c t i o n a t e  t h e  
se rum  i t  c a n  q u i t e  e a s i l y ,  owing to  t h e  i r r e g u l a r i t y  o f  
i t s  a p p e a r a n c e ,  be r e g a r d e d  a s  i m p u r i t y ,  t h a t  i s ,  t h a t  
t h e  f r a c t i o n  was n o t  c o m p l e t e l y  f r e e d  f rom  A lb u m in e .
T h a t  t h i s  a n t i - a c t i o n  i s  n o t  e x e r t e d  o n l y  a g a i n s t  
one  v a r i e t y  o f  p r o t e i d  i s  p r o v e d  by t h e  f a c t  t h a t  i t  a c t s  
e q u a l l y  w e l l  w h e t h e r  t h e  p r o t e i d  be i n  a  s o l i d  o r  a  f l u i d  
s t a t e ,  f o r  example  t h e  medium employed may be c o a g u l a t e d  
egg a lbum en  ( a c t i o n  h e r e  n o t  q u i t e  so r a p i d  a s  i n  c a s e  
o f  c o a g u l a t e d  b l o o d  serum) o r  b o i l e d  a n t i - b o d y  s o l u t i o n ,  
o r  c a s e i n  s o l u t i o n ,  e t c .  (See T a b le  I I . )
Of c o u r s e  t h e  o b j e c t i o n  m i g h t  be r a i s e d  t h a t  t h e  a n t i  
a c t i o n  a s  d e m o n s t r a t e d  above  m i g h t  be more a p p a r e n t  t h e n  
r e a l ,  t h a t  d i g e s t i o n  a c t u a l l y  o c c u r r e d  b u t  d i d  n o t  go so 
f a r  a s  to  be  d e m o n s t r a t e d  by t h e  T a n n ic  a c i d  m ethod  o f  
p r e c i p i t a t i o n  w h ich  was em ployed .  T h a t  s u c h  was n o t  t h e  
c a s e  c a n  be s im p l y  p r o v e d  by c a r r y i n g  o u t  a  s e r i e s  o f  e x ­
p e r i m e n t s  w here  v i s u a l  e x a m i n a t i o n  was t h e  mode em ployed  
f o r  o b s e r v i n g  t h e  d e g r e e  o f  d i g e s t i o n .  ( I t  may be n o t e d  
h e r e  t h a t  a s  I  m e n t i o n e d  b e f o r e  p r e v i o u s  w o r k e r s  u s i n g
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TABLE I I .
A. C o n t r o l s .  P p t . w i t h  T a n n ic  A c i d , l O e o . F i l t r a t e  f o r  A n a l y s i s .
D i g e s t  S u b s t .  T r y p s i n e .  0 '% $ #  N a j C ( ^ ^ j S OA n t i b o d y .
5 c c . S e r . A l b .  l O c c . 3 ^  C a s e i n  s o l .  
 ______  l O c c . 345^  C a s e i n  s o l .
5 c e . 
5 c c . 5 c c .
0 ' 8 c c . 
0* 5 c c .
5 c c . S e r . A l b .  l O c c . b o i l e d  S e r . A l b .
l O c c . b o i l e d  S e r . A l b .  
5 c c . S e r . A l b .  -------------------
5 c c . 
5 c c . 
5 c c .
5 c c . 
l O c c .
0* 5 c c . 
0 ' 4 c c . 
0* 25cc
B. D i g e s t s .  20 h o u r s  a t  37®.
A n t i b o d y .  D i g e s t  S u b s t .  T r y p s i n e .  0*25X Na^CO
5 c c . S e r . A l b .  l O c c . 3 ^  C a s e i n  s o l .  5 o c .  ------------
  l O c o . 5 ^  C a s e i n  s o l .  5 c c .  5 c c .  l l ' 9 c c .
2 * 0 c c .
5 c c . S e r . A l b .  l O c c . b o i l e d  S e r . A l b .  5 c c .
 ----  l O c c . b o i l e d  S e r . A l b .  5 c c .
5 c c . S e r . A l b .  -------------------  5 c c .
5 c c . 
l O c c .
0* 6 c c . 
3 ' O c c . 
0* 3 5 c c .
M e t t ' s  Tubes  h a d  come t o  l i k e  r e s u l t s .  I n  t h i s  c a s e  t h e  
q u e s t i o n  o f  i m p e r f e c t  e s t i m a t i o n  by means o f  p r e c i p i t a t i o n
c o u l d  n o t  e n t e r . )
Cubes o f  c o a g u l a t e d  Egg Albumen were  l e f t  f o r  s e v e r a l
d a y s  i n  c o n t a c t  w i t h  T r y p s i n e  and t h e  v a r i o u s  f r a c t i o n s .
I n  e v e r y  c a s e  t h e  c u b e s  i n  t h e  d i g e s t  c o n t a i n i n g  t h e  A l ­
b um ine  f r a c t i o n  r e t a i n e d  more o r  l e s s  p e r f e c t l y  t h e i r  
s h a r p  o u t l i n e ,  t h o s e  i n  t h e  o t h e r s  b e i n g  more o r  l e s s  d i ­
g e s t e d .  A n o t h e r  v a r i a t i o n  ( s e e  T a b le  I I I . )  o f  t h i s  e x ­
p e r i m e n t  was made w here  t h e  cu b e s  o f  egg  a lbum en  o f  a p ­
p r o x i m a t e l y  e q u a l  s i z e ,  w ere  s t a i n e d  a s  h o m o g e n e o u s ly  a s  
p o s s i b l e  w i t h  c a r m i n e .  A f t e r  t h e  e x c e s s  o f  t h e  s t a i n  
h ad  b e e n  removed by t h o r o u g h  w a s h i n g ,  t h e  c u b e s ,  o f  c o u r s e  
i n  w e ig h ed  a m o u n ts ,  w ere  p l a c e d  i n  m i x t u r e s  o f  t h e  T r y p ­
s i n e  and  t h e  v a r i o u s  f r a c t i o n s  a s  u s u a l .  The amount o f  
s t a i n  s e t  f r e e  a f t e r  d i g e s t i o n  o f  a b o u t  a  w e e k ' s  d u r a t i o n  
was e s t i m a t e d  much a f t e r  t h e  m e thod  em ployed  f o r  Haemo­
g l o b i n .  The s o l u t i o n  w h ich  I em ployed  f o r  d i l u t i n g  was 
20X A c e t i c  A c id  a s  I  fo u n d  t h a t  t h i s  a c i d  gave  t h e  b r i g h t ­
e s t  and  s h a r p e s t  c o l o u r  r e s u l t .  I n  t h e  f i r s t  p l a c e  t o  
1 c . c . m  o f  t h e  f i l t r a t e s  f rom  t h e  d i g e s t s  was ad d ed  1 c . c . m  
o f  t h e  a c i d .  The f i g u r e s  i n  t h e  T a b le  g i v e  t h e  f u r t h e r  
a d d i t i o n s  o f  a c i d ,  i n  c u b i c  c e n t i m e t r e s ,  n e c e s s a r y  b e f o r e  
t h e r e  was u n i f o r m i t y  i n  c o l o u r .
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TABLE I I I .
D i g e s t s  a t  37®.
N o . o f  CO. A cid  added
2J- g rm s .  0 .  Egg A lb .  5 c c . E u g l o b .  5 c c . T r y p .  4 c c .
II « It » « P s e u .  ” ” 3 c c .
It # » II » A lb u .  ** ” IcG .
H w « «♦ " 0 .2 5 X  Na^OOg " " 3 ^ c .
Of c o u r s e  t h i s  r e s u l t  i s  a t  b e s t  a  v e r y  c r u d e  o n e ,  
a s  i t  m us t  be remembered t h a t  a  c e r t a i n  amount  o f  d i f f u ­
s i o n  would  t a k e  p l a c e ,  b u t  s t i l l  i t  i s  o f  some i n t e r e s t ,  
m ore  e s p e c i a l l y  a s  i t  b e a r s  o u t  v e r y  s a t i s f a c t o r i l y  t h e  
m o re  e l a b o r a t e  T a n n ic  A c id  e s t i m a t i o n s .
A l t h o u ^  t h e  above  s e t s  o f  e x p e r i m e n t s  w ere  c a r r i e d  
o u t  w i t h  T r y p s i n e  o b t a i n e d  f rom  Ox p a n c r e a s  and  w i t h  Ox 
b l o o d  se ru m ,  t h e  r e s u l t s  o b t a i n e d  w i t h  T r y p s i n e s  and  s e r a  
o f  o t h e r  a n i m a l s ,  h o r s e ,  p i g ,  e t c . ,  were  e q u a l l y  s a t i s f a c ­
t o r y  and  c o n c l u s i v e .  As I  s t a t e d  b e f o r e  t h e  r e a s o n  I 
u s e d  Ox se rum  and  t r y p s i n e  was owing t o  t h e  f a c t  t h a t  i t
was m os t  e a s i l y  o b t a i n e d .
The f a c t  t h a t  a l l  s e r a  and T r y p s i n e s  gave  l i k e  r e ­
s u l t s  n a t u r a l l y  l e a d s  one t o  e n q u i r e  i f  t h i s  r e a c t i o n  i s  
s p e c i f i c ,  t h a t  i s ,  d o e s  a n t i - a c t i o n  o n l y  o c c u r  when one 
u s e s  se rum  and t r y p s i n e  f rom  t h e  same a n i m a l  o r  s p e c i e s .  
G l a e s s n e r  i n  h i s  p a p e r  a n s w e r s ,  on  what  t o  me seems r a t h e r  
s l e n d e r  e v i d e n c e ,  v e r y  d e c i d e d l y  i n  t h e  a f f i r m a t i v e .  The 
r e s u l t s  wh ich  I  o b t a i n e d ,  w h i l s t  i n v e s t i g a t i n g  t h i s  q u e s ­
t i o n ,  were  r a t h e r  u n s a t i s f a c t o r y  and i n c o n c l u s i v e .  T h e re  
was w i t h o u t  d o u b t  some s l i g h t  " a p p a r e n t "  s p e c i f i c  a c t i o n  
( s e e  T a b le  I V . ) ,  b u t  t h e  r e s u l t  c a n  be q u e s t i o n e d  v e r y  
s e r i o u s l y  a s  i t  i s  p r a c t i c a l l y  i m p o s s i b l e  t o  o b t a i n  e i t h e r  
t r y p s i n e s  o r  s e r a  o f  d i f f e r e n t  a n i m a l s  o f  l i k e  d e g r e e s  o f
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e f f i c i e n c y  and  c o n c e n t r a t i o n .  I n  t h e  f o l l o w i n g  t a b l e s  
a r e  g i v e n  some o f  t h e  r e s u l t s  o b t a i n e d .  The t a b l e s  IV 
VI f o n n  a  c o m p le t e  s e r i e s ,  b u t  a s  I  h a v e  j u s t  s t a t e d  i t  
i s  i m p o s s i b l e  t o  a p p r a i s e  t h e i r  t r u e  v a l u e .  U n f o r t u n ­
a t e l y  t h e  s p e c im e n  o f  se rum  a lb u m in e  o f  p i g ' s  b l o o d  em­
p l o y e d ,  was n o t  v e r y  a c t i v e  and so  r a t h e r  m a rs  T a b le  V.
T a b le  V I .  o f f e r s  a  v e r y  good example  i n  f a v o u r  o f  my 
c o n t e n t i o n  w i t h  r e g a r d  t o  t h e  s p e c i f i c i t y  o f  t h e  a c t i o n .  
H e re  t h e  Ox se rum  h o l d s  t h e  Ox t r y p s i n e  i n  c h e ck  a s  i t  
l i k e w i s e  does  t h e  p i g  t r y p s i n e ;  o n  t h e  o t h e r  h a n d ,  how­
e v e r ,  when we come to  d e a l  w i t h  t h e  Ox t r y p s i n e  i n  r e l a ­
t i o n  t o  t h e  P i g ' s  s e rum  t h i s  l a t t e r  seems u n a b l e  t o  h i n -
cx. .  ^ ,
d e r  so  c o m p l e t e l y  t h e  a c t i o n  o f  t h e ^ t r y p s i n e  a s  i t  does
t h e  p i g  t r y p s i n e .  I f  t h e n  t h e  a c t i o n s  o f  t h e  v a r i o u s  
s e r a  and t r y p s i n e s  were  s p e c i f i c ,  one would  h a v e  e x p e c t ­
ed  a  s i m i l a r  r e s u l t  when P i g  T r y p s i n e  was u s e d  i n  c o n j u n c ­
t i o n  w i t h  Ox serum  to  t h a t  o f  Ox T r y p s i n e  and  P i g  se ru m ,  
w h e r e a s  a c t u a l l y  t h e  r e s u l t  i s  s l i g h t l y  l e s s  t h a n  t h a t  
w i t h  Ox T r y p s i n e ,  v i z .  0*7 t o  0*75 .
On t h e s e  g ro u n d s  t h e n  I v e n t u r e  to  t h i n k  t h a t  one
may c o n c l u d e  t h a t  t h e  e v i d e n c e  i s  r a t h e r  a g a i n s t  r e a l  
s p e c i f i c i t y .  T h i s  v iew  i s  q u i t e  i n  k e e p i n g  w i t h  t h e  r e ­
s u l t s  o b t a i n e d  by MESNIL ( 2 6 ) .  Of c o u r s e  one may remem­
b e r  t h a t  MOROENROTH (27) among o t h e r s  h a s  fo u n d  t h a t  om@
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TABLE IV.
P p t . immed.w i t h  T a n n ic  A c id .  5 c c . F i l t r a t e  f o r  A n a l y s i s .  
Ox Serum -  P i g  T r y p s i n e .
A. C on t ro l , .
• 5 C C . C . S .  X 5CC.0XEU.  x 5 c c . P i g  T r y p s i n e .  0*5cc
« « X ScG.Ox P s .  X S c c . P i g  “ 0*6cc
M « X Scc .O x  A lb .  X S c c . P i g  " 0*5cc
B. D i g e s t s  
5 c c . C. S •
a f t e r  3 d ay s  a t  37®.
X 5 C C . 0 X  Eu.  X 5 c c . P i g  T r y p s i n e
X See .O x  P s .  X b c c . P i g  "
X 5 c c . 0 x  A ib .  X S c c . P i g  "




A. C o n t r o l .  P p t . w i t h  T a n n ic  A c i d . S c c .  F i l t r a t e  f o r  A n a l y s i s .
P i g  Serum -  Ox T r y p s i n e .
5 C C . C . S .  X b c c . P i g  Eu .  x 5 cc .O x  T r y p s i n e .  0 * 3 c c .
» w X 5 c c . P i g  P s .  X b cc .O x  " 0»25cc
« w X S c c . P i g  A lb .  X 5 c c . 0 x  " 0 * 3 c c .
B. D i g e s t .  3 d ay s  a t  37®. 
5CC.C.S .  X 5 c c . P i g  Eu .
" " X b c c . P i g  P s .
" ” X b c c . P i g  A lb .
X Scc .O x  T r y p s i n e  
X b c c .O x  "
X 5 c c . 0 x  "
8 ' 3 c c . 
8* I c c .
7 • 95cc
E 1/ S'c.i.  ^ -
-  cU tr.
TABLE V I.
P p t .  w i t h  T a n n ic  A c id .  S e e . F i l t r a t e  f o r  A n a l y s i s .
A. C o n t r o l .  
Medium. 
5 c c . C . â .
F r a c t i o n .  
5 c c .  Ox S e r .  
” Ox S e r .
P i g  S e r .  
" P i g  S e r .
T r y p s i n e .  
5 c c .  Ox T r y p .  
» P i g  T ry p .  
" Ox T r y p .  
* P i g  T r y p .
f H j S q4
0* 8cc  
0* 5cc 
O' 5cc 
0 ' 4 c c
B. D i g e s t .  3 d a y s  a t  37®. 
5CC.C .S .  Scc .O x  S e r .
« V ” Ox S e r .
I» » " P i g  S e r .
« » " P i g  S e r .
S cc .O x  T r y p .  0«75cc
" P i g  T ry p .  0 « 7 c c .
: " Ox T r y p .  l * 4 c c .
" P i g  T r y p . 0» 6 c c .
c a n  g e t  a n  a n t i - s u b s t a n c e  p r o d u c e d  (by a r t i f i c i a l  i n j e c ­
t i o n )  a g a i n s t  a  v e g e t a b l e  r e n n e t  -  C y a n a ra s e  -  w h ic h  i s  
p r a c t i c a l l y  i n a c t i v e  when t e s t e d  w i t h  r e n n e t  o f  a n i m a l  
o r i g i n .  From a  s i m i l a r  s t a n d p o i n t  t h e  e x p e r i m e n t s  o f  
GESSARD (28) w i t h  T y r o s i n a s e  a r e  e x t r e m e l y  i n t e r e s t i n g .
Owing t o  t h e  i n s i s t e n t  and  d o g m a t i c  f a s h i o n  i n  w h ich  
G l a e s s n e r  a s s e r t e d  h i s  b e l i e f  t h a t  " A n t i - t r y p s i n e "  was 
bound up w i t h  t h e  E u g l o b u l i n  f r a c t i o n  I  made some i n v e s t i ­
g a t i o n  a s  to  w h e t h e r  t h e r e  m i g h t  n o t  be two a n t i - b o d i e s  
f o r  t r y p s i n e  p r e s e n t  i n  t h e  s e ru m ,  s i m i l a r  t o  t h e  t r u e  
and  p s e u d o - a n t i - b o d y  to  r e n n e t  f o u n d  by KORSOHUN (29)  i n
h o r s e ' s  s e rum .
To t h i s  end I  p r e p a r e d  a  s o l u t i o n  o f  t h e  g l o b u l i n s ,  
o b t a i n e d  by t h e  a d d i t i o n  o f  a  v e r y  s m a l l  q u a n t i t y  o f  
A c e t i c  A c id  t o  se ru m ,  w h ich  had  b e e n  d i l u t e d  w i t h  s e v e r a l  
t i m e s  i t s  volume o f  w a t e r .  The r e s u l t i n g  p r e c i p i t a t e  
was c a r e f u l l y  c o l l e c t e d  and  t h o r o u g h l y  w e l l  w ashed  w i t h  
w a t e r .  I t  was t h e n  d i s s o l v e d  i n  a  s m a l l  q u a n t i t y  o f  
0 ‘ 25X sodium  c a r b o n a t e  s o l u t i o n  ( G l o b u l i n e s  f rom  a b o u t  
300 c . c . m  se rum  d i s s o l v e d  i n  100 c . c . m  0*25X s o d a ) .  D i ­
g e s t s  were  n e x t  p r e p a r e d  ( s e e  T a b le  VI I . )  w i t h  and  w i t h ­
o u t  c a s e i n  and G l o b u l i n e s ;  g l o b u l i n e s  h e a t e d  t o  70® f o r  
J- h o u r  ( i n  o r d e r  t o  d e s t r o y  t h e  p r o t e o l y t i c  f e r m e n t  n o r ­
m a l l y  p r e s e n t  i n  t h e  se rum  ( H e d i n ) ;  and  d i g e s t s  w i t h  and
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TABLE VI I .
A . C o n t r o l . P p t . i m m e d . w i t h  T a n n ic  A c i d . l O c c . F i l t r a t e  f o r  A n a l y s i s
5 c c . G l o b u l i n  s o l .  x 5 c c . 0 - 2 5 X  Na^CO^ x I c c . T r y p s i n e  0 - 3 c c .  
M « » X " s a t . s o l . C a s e i n  x  I c c .  " 0 * 4 c c .
" s a t .  s o l .  c a s e i n  x " 0 * 2 5 %  Na^COg x I c c .  V  0 * 3 5 c c
B. D i g e s t s .  4  d ay s  a t  37®.
5 c c . G l o b u l i n  s o l .  X 5 c c . 0 . 2 5 X  Na^CO^ x I c c . T r y p s i n e  0 - 7 c c .
M M  M X " s a t . s o l . C a s e i n  x I c c .  " 5 * 4 c c .
" s a t . s o l . C a s e i n  x " 0 - 2 5 /  Na^CO^ x I c c .  " 5 -O cc .
5 c c . G l o b u l i n  s o l .  x 5 c c . 0 - 2 5 X  Na^COg x  I c c . T r y p s i n e . 2 « 8 c c .
h e a t e d  -g- h o u r  a t  70® .
5 c c . G l o b u l i n  s o l .  x  5 o c . s a t . s o l . C a s e i n  x I c c . T r y p s i n e  6 * 4 c c .  
h e a t e d  -g- h o u r  a t  70®.
5 c c . G l o b u l i n  s o l .  x 5cc .0*25/<  Na^COg x I c c . T r y p s i n e  2 - 2 c c .
h e a t e d  ^  h o u r  a t  100®.
5 c c . G l o b u l i n  s o l .  x 5 c c . s a t . s o l . C a s e i n  x I c c .  " 6 * 3 c c .
h e a ,to L  hour a X  toiT.
w i t h o u t  c a s e i n  a l o n g  w i t h  g l o b u l i n e  s o l u t i o n  w h ic h  h ad
b e e n  h e a t e d  t o  lOQO f o r  y  a n  h o u r .
T h i s  t a b l e  show s,  I  t h i n k ,  beyond  a l l  m a n n e r  o f  d o u b t  
t h e  f a c t  t h a t  t h e r e  i s  no a n t i - b o d y  t o  be  d e t e c t e d ,  a t  
l e a s t  by t h e  m e th o d s  w h ich  I hav e  em p lo y ed ,  i n  t h e  (Eu) 
g l o b u l i n e  f r a c t i o n .  T h i s  i s  v e r y  d e f i n i t e l y  shewn when 
one  n o t e s  t h a t  t h e  amount  o f  d i g e s t i o n  o f  c a s e i n  a l o n e
= 5 0 . 0 . o f  H^SO^ w h i l s t  when b o t h  C a s e i n  and  G lo b u ­
l i n e  s o l u t i o n  a r e  p r e s e n t  t o g e t h e r  i t  e q u a l s  5»4 c . e.. i n  
t h e  u n h e a t e d ,  and i n  c a s e  where  G l o b u l i n e  h e a t e d  t o  70° 
i t  am ounts  t o  6*4 c . c *  H^SO^ T h i s  t a b l e ,  and  e s p e ­
c i a l l y  t h e  f i g u r e s  j u s t  q u o t e d  ( s e e  a l s o  T a b le  I . )  b e a r  
o u t  OPPENHED.ŒR and  ARON'S (30) s t a t e m e n t  t h a t  t h e  G lo b -  
u l i n e s  i n  t h e i r  n a t i v e  s t a t e ,  t h a t  i s  u n h e a t e d ,  n o r m a l  
s t a t e ,  a r e  d i f f i c u l t  t o  a t t a c k  by means o f  enzym es .  They 
s a y  i n  t h e  c o u r s e  o f  t h e i r  work t h a t :  "Man k ü n n t e  d e s h a l b
a u f  d i e  V ermutung kommen d a s z  e s  a u s s o h l i e s s l i c h  d i e  Glo b -  
u l i n e  S i n d , d i e  vom T y y p s i n  n i c h t  a n g e g r i f f en  w e r d e n . "
W h i l s t  on  t h i s  s u b j e c t  i t  i s  i n t e r e s t i n g  t o  n o t e  t h e
r e s u l t s  o b t a i n e d  f rom  t h e  a p p l i c a t i o n  o f  some o b s e r v a t i o n s  
o f  MOLL (31) t o  t h e  e f f e c t  t h a t  one c a n  c o n v e r t  t h e  se rum  
Albumine i n t o  se rum  G l o b u l i n e  by t h e  a c t i o n  o f  h e a t .  I f  
t h i s  change  r e a l l y  t o o k  p l a c e  t o  any  m arked  d e g r e e  i t  was 
t h o u g h t  t h a t  i t  m ig h t  o f f e r  a  c l u e  a s  t o  w h e t h e r  t h e  a n t i -
-1 7 -
a c t i o n  was s im p l y  d e p e n d e n t  u p o n  t h e  s e ru m  a l b u m i n e  i t ­
s e l f ,  o r  w h e t h e r  i t  was q u i t e  a  s e p a r a t e  body  m e r e l y  p r e ­
c i p i t a t e d  i n  c o n j u n c t i o n  w i t h  t h e  a lb u m in e  f r a c t i o n ,  a s  
i f  t h e  a n t i - a c t i o n  were  i n d e p e n d e n t  o f  t h e  a l b u m i n e ,  a b ­
s o l u t e l y  and  r e l a t i v e l y  i t  would  r e m a i n  p r a c t i c a l l y  u n ­
a l t e r e d ,  w h e re a s  i f  i t  w ere  p a r t  and  p a r c e l  o f  t h e  a l b u ­
m in e  i t  would  be d i m i n i s h e d  b o t h  a b s o l u t e l y  and  r e l a t i v e ­
l y .
At a l l  e v e n t s  I  c a r r i e d  o u t  t h e  e x p e r i m e n t s ,  p r e p a r ­
i n g  t h e  se rum  a c c o r d i n g  to  M o l l ' s  d i r e c t i o n s ,  b u t  t h e  r e ­
s u l t s  were  a b s o l u t e l y  n e g a t i v e  a s  i n  b o t h  h e a t e d  and  u n ­
h e a t e d  f r a c t i o n s  t h e  r e s u l t s  were  p r a c t i c a l l y  t h e  same.
A g a in  one t h o u g h t ,  j u d g i n g  f rom  t h e  r e s u l t s  o f  Mar­
t i n  and C h e r r y ,  C a l m e t t e ,  Lamb, e t c ,  w i t h  V e n in  and  a n t i -  
v e n i n  t h a t  (1) t h e r e  m i g h t  be some d i f f e r e n c e  i n  t h e  d e ­
g r e e  and  a c t i v i t y  o f  t h e  a n t i - b o d y  d e p e n d i n g  o n  w h e t h e r  
t h e  f e r m e n t  and t h e  a n t i - b o d y  h ad  b e e n  i n  c o n t a c t  b e f o r e  
t h e  a d d i t i o n  o f  t h e  P r o t e i d  f o r  d i g e s t i o n ,  and (2)  t h a t  
t h e  t im e  t h e y  -  t h e  f e r m e n t  and a n t i - b o d y  -  r e m a i n e d  i n  
c o n t a c t  b e f o r e  t h e  a d d i t i o n  m ig h t  a f f e c t  t h e  u l t i m a t e  r e ­
s u l t  .
The f i g u r e s  o b t a i n e d  h o w e v e r ,  were  q u i t e  n e g a t i v e  a s  
may be s e e n  f rom  t h e  f o l l o w i n g  t a b l e  ( s e e  T a b le  V I I I . ) .
I t  i s  f rom  t h e s e  and  o t h e r  s i m i l a r  s e r i e s  o f  f i g u r e s  where
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TABLE VIII.
A . C o n t r o l . P p t . t m m e d . w i t h  T a n n ic  A c id  l O c c . F i l t r a t e  f o r  A n a l y s i s .
5 c c . T r y p s i n e . 5 c c . 8 e r . A l b . s o l . 1 0 C C. 0 - 2 5 X  Na^CO, 0*
5c c .  ” 5 c c . S e r . A l b . s o l . l O c c . 3 ^  C a s e i n  s o l . 0 " 8 c c .
5 c c . " 5 C C . 0 . 2 5 X  Na^COg l O c c . 3 ^  C a s e i n  s o l . 0 . 5 c c .
5 c c .  " 5 c c . S e r . A l b . s o l l O c c . b o i l e d  S e r . A l b . 0 . 5 c c .
5 c c .  " 5 c c . 0 ‘ 25/< Na^Oôg l O c c . b o i l e d  S e r . A l b . 0.4CC
B. D i g e s t s . 20-g- h o u rs  a t  3 7 ° .
5 c c . T r y p s i n e 5 c c . S e r . A l b . s o l . 1 0 C C . 0 . 2 5 X  Na^CO^, 0 . 3 5 C C .
0C 5 c c . ” 5 c c . S e r . A l b . s o l . l O c c . 3 ^  C a s e i n  s o l . 2 . 0 c c .
5 c c . ” 5 CC .0 .2 5 X Na^GOg l O c c . 3 ^  C a s e i n  s o l . 1 1 . 9 c c .
/3 5 c c . * 5 c c . S e r . A l b . s o l . l O c c . b o i l e d  S e r . A l b . 0 . 6 c c .
5 c c . " 5 C C. 0 .2 5 X  Na^OOj l O c c . b o i l e d  S e r . A l b . 3 . 0 c c .
Y 5 c c . " l O c c . 3 ^  C a s e i n  s o l . 5 c c . S e r . A l b . s o l . 2 . I c c .
^ 5 c c .  " l O c c . b o i l e d  S e r . A l b . 5 c c . S e r . A l b . s o l . 0 . 6 5 c c .
NOTE.- I n  (c<) and  (/3) T r y p s l n e  and  A n t ib o d y  (Serum A lbum ine)  
were  i n  c o n t a c t  5 m i n u t e s  b e f o r e  t h e  a d d i t i o n  o f  t h e  
o t h e r  p r o t e i d .
I n  (]/) and ( S )  T r y p s i n e  and p r o t e i d  were  i n  c o n t a c t  
5 m i n u t e s  b e f o r e  t h e  a d d i t i o n  o f  t h e  A n t i b o d y .
Serum Albumine -  A n t ib o d y  -  was h e a t e d ,  i n  c a s e s  
w here  i n a c t i v e  a n t i b o d y  was u s e d ,  t o  100*fO r  40 m i n s .  
on  t h e  w a t e r  b a t h .
c o n t a c t  r e m a in e d  up t o  SO m i n u t e s  q u i t e  e v i d e n t  t h e n  t h a t  
t h e  u n i o n ,  be i t  c h e m i c a l  c o m b i n a t i o n  o r  p h y s i c a l  a S s o r p -  . 
t i o n ,  i s  n o t  a f f e c t e d  by t h e  t im e  i n  w h ic h  t h e y  a r e  i n  
c o n t a c t .
W i th  r e g a r d  t o  t h e  T e m p e r a t u r e  a t  w h ich  t h e  a n t i ­
body  i s . d e s t r o y e d  i t  seems t o  d ep en d  t o  some d e g r e e  on  
w h e t h e r  one i s  d e a l i n g  w i t h  t h e  i s o l a t e d  a n t i - b o d y , t h a t  
i s  t h e  se rum  Albumine  f r a c t i o n ,  o r  w i t h  t h e  w ho le  u n t r e a t ­
ed  se rum .  A n o t h e r  f a c t o r  w h ic h  a p p a r e n t l y  p l a y s  r a t h e r  
a n  i m p o r t a n t  p a r t  u n d e r  t h i s  h e a d  i s ,  w h e t h e r  one  h a s  
u s e d  d i s t i l l e d  w a t e r  o r  0*25X S o d . C a r b . s o l .  t o  d i s s o l v e  
t h e  a n t i - b o d y  i n .  The p r e s e n c e  o f  t h e  a l k a l i ,  a s  my e x ­
p e r i m e n t s  show, e x e r c i s e s  r a t h e r  a  h a r m f u l  i n f l u e n c e  i n  
so  f a r  t h a t  i t  c a u s e s  t h e  A n t i - a c t i o n  t o  be  s u s p e n d e d  a t  
a  l o w e r  t e m p e r a t u r e  t h a n  i s  t h e  c a s e  w here  t h e  a l k a l i  i s  
a b s e n t .  T h i s  d e l e t e r i o u s  a c t i o n  o f  t h e  a l k a l i  i s  q u i t e  
a s  marked  when se rum  i t s e l f , i n s t e a d  o f  t h e  i s o l a t e d  f r a c ­
t i o n , i s  employed a s  A n t i - f e r m e n t .
The f i r s t  t a b l e  g i v e n  ( s e e  T a b le  IX . )  i l l u s t r a t e s  
t h e  e f f e c t  o f  h e a t  u p o n  t h e  i s o l a t e d  a n t i - b o d y  a t  t h e  same 
t im e  d e m o n s t r a t i n g  t h e  d e s t r u c t i v e  a c t i o n  o f  t h e  c a r b o n a t e  
s o l u t i o n  when t h a t  i s  p r e s e n t .
I n  e a c h  c a s e  t h e  a n t i b o d y  was k e p t  i n  t h e  w a t e r ,  b o t h  
a t  t h e  g i v e n  t e m p e r a t u r e  f o r  -J- a n  h o u r ,  and  10 c . c .  o f  t h e
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TABLE IX.
A . C o n t r o l . P p t . l i n m e d .w i t h  T a n n ic  A c i d . l O c c . F i l t r a t e  f o r  A n a l y s i s
Medium. Serum A lbum ine . W a t e r . T r y p s i n e . #  HjSO^
5 c c . 0 . 8 . 5cc . A c t i v e 5 c c . 
I .
5 c c . 0 ' 5 c c .
B. D i g e s t s 4  d a y s  a t  3 7 ° .
5 c c . O.S. 5cc . A c t i v e 5 c c . 5 c c . O ' 8 5 c c .
If 11 w 45° If If O ' S e e .
If If If 50° If n O ' 8 5 c c .
If If If 55° tt n l ' 2 c c .
W If If 60° It If 1 1 - O c c .
n If If 100° If
I I .
If 1 2 ' 7 5 c c .
5 c c . 0 . 8 . x 5 o c . S e r . A l b . A c t i v e X 5 c c .O ' 2 5 X  Na^COj X 5 c c . T r y p .  0 8 c c .
If If X If * ff 45° X " If If If ^ " « 0 ' 7 5 c c
n ti
If  «  »  5 0 0  X  ’ *
11 11 It 550  X  ”
If If It 600 X "
" If If 100° X "
If N If







’• « 0 ' 8 c c .
" ” 4 * 0 5 c c
If 1 3 ' 5 c c . 
1 3 ' 4 c c .
f i l t r a t e  a f t e r  p r e c i p i t a t i o n  w i t h  T a n n ic  A c id  was u s e d
f o r  t h e  e x a m i n a t i o n .
I n  t h e  c a s e  o f  Serum i t s e l f ,  t h e  same m arked  d i f f e r ­
e n c e  i s  shewn,  a s  may be  s e e n  f ro m  t h e  f o l l o w i n g  t a b l e ,
( s e e  T a b le  X . ) .
Prom t h e s e  f i g u r e s  t h e n  i t  may be  c o n c l u d e d  t h a t  t h e
a n t i - b o d y  i s  d e s t r o y e d  by h e a t i n g  f o r  ^  a n  h o u r  a t  a  tem­
p e r a t u r e  b e tw e e n  6 0 ° -  65° i n  t h e  c a s e  o f  t h e  "w hole"  s e ­
rum, and  b e tw e e n  55° and  60° f o r  t h e  i s o l a t e d  f r a c t i o n  
when a l k a l i  i s  p r e s e n t .  When w a t e r  i s  u s e d  t h e  t e m p e r a ­
t u r e  i n  t h e  c a s e  o f  t h e  i s o l a t e d  f r a c t i o n  i s  a p p a r e n t l y  
a b o u t  t h e  same a s  w i t h  a l k a l i ,  b u t  f o r  t h e  se rum  i t s e l f
i t  i s  somewhat h i g h e r ,  v i z .  6 5 ° - 7 0 ° .
These  f i g u r e s  a g r e e  v e r y  w e l l  w i t h  t h o s e  o f  HAHN ( l . c )
and DELEZENNE ( l . c . )
As t o  t h e  e f f e c t  o f  room t e m p e r a t u r e  o n  t h e  a n t i -  
t r y p s i n e  i t  was fo u n d  t h a t  s o l u t i o n s  o f  t h e  a n t i - b o d y  r e ­
t a i n  a t  t h i s  t e m p e r a t u r e  a  m arked  d e g r e e  o f  a n t i - a c t i o n  
f o r  q u i t e  l e n g t h y  p e r i o d s ,  b o t h  when i n  i s o l a t e d  f o n n  and 
a s  se rum .  When k e p t  i n  t h e  c o l d  room t h e  r a t e  o f  d e s t r u c ­
t i o n  p r o g r e s s e s ,  a s  would  be e x p e c t e d ,  much more  s low ly* 
e v e n  a f t e r  s e v e r a l  m on ths  a c t i v e  s am p le s  c a n  be o b t a i n e d .  
The r e s u l t s  w h ich  MORGENROTH ( l . c . )  o b t a i n e d  when w o r k in g  




A . C o n t r o l . P p t . im m e d .w l th  T a n n ic  A c i d , l O c c . F i l t r à t e  f o r  A n a l y s i s
Medium. 
5 c c . 0 . 8 .
Serum. 
5 c c . A c t i v e
W a te r .  
5 c c .
T r y p s i n e . 
5 c c . 1 I c c
B. D i g e s t s .  2-J- d a y s  a t  3 7 ° .  
5 C C . C . S .  5 c c . A c t i v e  5 c c .
« « w 55° ”
tt « « 60° ”
* w « 65° ”
tt » » 70° "
« I l  » 100° "
5c c 
• »
A. C o n t r o l .  
Medium.
5 c c . 0 . 8 .
B. D i g e s t s .  








5 c c . A c t i v e  5 c c .
2 ^  d a y s  a t  3 7 ° .






1* 7 c c . 
1 ' 65cc 
1* 6 c c . 
1* 7 c c . 
2*Occ. 
1 5 ' 5 c c .
T r y p s i n e  
5 c c .
5 c c .
0* 9cc
0* 95cc 
0* 9 c c . 
8 ' 2 c c . 
6 1 ' I c c . 
1 8 ' I c c . 
2 0 ' 5 c c .
f o f f à n ' U r '
f o u n d  t h a t  t h i s  a n t i - b o d y  d e t e r i o r a t e d  r a p i d l y  e v e n  when
k e p t  i n  t h e  c o l d  room.
The e f f e c t  o f  d r y i n g  h a s  l i k e w i s e  b e e n  t r i e d  ( s e e
T a b le  X I . ) .  The a n t i - b o d y  p r e c i p i t a t e d  by Ammonium S u l ­
p h a t e  was a l l o w e d  t o  d r y  on  a  f i l t e r  a t  room t e m p e r a t u r e ,  
t h e  p r e s e n c e  o f  t h e  Ammonium S u l p h a t e  p r e v e n t i n g  p u t r e ­
f a c t i o n .  A f t e r  t h e  mass was c o m p l e t e l y  d r i e d  i t  was 
s c r a p e d  o f f  t h e  f i l t e r  p a p e r  and  f i n e l y  p o w d e re d .  A p o r ­
t i o n  o f  t h i s  pow d er  was d i s s o l v e d  up i n  w a t e r  and  t r a n s ­
f e r r e d  t o  a  d i a l y s e r  i n  o r d e r  t o  g e t  r i d  o f  t h e  s u l p h a t e .  
When t h e  s o l u t i o n  was f r e e  f rom  t h e  s a l t ,  d i g e s t s  w ere  
p r e p a r e d  w i t h  t h e  f o l l o w i n g  r e s u l t : -
TABLE XI .
A. C o n t r o l .  P p t .  i m n e d i a t e  w i t h  T a n n ic  A c id  10 c . c .  f i l t r a t e .
W H1 8 O4
5 c . c . O . S . X 5 c . c . D i a l y - s e d ' D r y " A n t ib o d y  x  5 c . c . T r y p s i n  = 0 - 7 «
P p t .  a f t e r  4  d a y s  d i g e s t i o n  a t  57°
5  c . c . 0 . 8 . x  5 c . c . D i a l t D r y " A n t i b o d y  x  5 c . c . T r y p s i n  = 1 1 " .  
„ >r X ” " " " X " " =
ei. h e a t e d  i  h o u r  a t  1 0 0 ° .
T hese  f i g u r e s  show u n m i s t a k e a b l y  t h a t  t h e  p r o p e r t y  
o f  h i n d e r i n g  t h e  a c t i o n  o f  t h e  enzyme h a d  b e e n  r e t a i n e d
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by  t h e  d r y  a l b u m i n e .
D i a l y s i s  h a s  n o t  b e e n  f o u n d  d u r i n g  t h e  c o u r s e  o f  
t h i s  r e s e a r c h ,  t o  c a u s e  much d i m i n u t i o n  o f  t h e  a c t i v i t y  
o f  t h e  s o l u t i o n s  o f  t h e  a n t i - b o d y .  I t  i s  n o t  m a i n t a i n ­
e d  o f  c o u r s e ,  t h a t  t h e  t r e a t m e n t  d o e s  n o t  h a v e  some d e l e ­
t e r i o u s  e f f e c t ,  b u t  i t  i s  o n l y  o n  v e r y  r a r e  o c c a s i o n s  t h a t  
o n e  fo u n d  t h a t  a  s e ru m  w h ich  p o s s e s s e d  a n t i - a c t i o n  to w a r d s  
t h e  f e r m e n t  was when f r a c t i o n a t e d  q u i t e  w i t h o u t  a c t i o n ,  
s u c h  c a s e s  h a v e  o c c u r r e d  b u t  t h e  c a u s e  r e m a in e d  a  m y s t e r y  
a s  t h e  m e th o d s  w ere  t h o s e  u s u a l l y  employed  w i t h  e x c e l l e n t
r e s u l t s .
L a s t l y  I  s h o u l d  l i k e  to  r e f e r  v e r y  b r i e f l y  to  some 
e x t r e m e l y  i n t e r e s t i n g  r e s u l t s  w h ich  were  o b t a i n e d  o n  w ork­
i n g  q u a n t i t a t i v e l y  w i t h  T r y p s i n e  and i t s  a n t i - b o d y ,  t h e  
m o re  so  a s  s i n c e  t h e  work h a s  b e e n  i n  p r o g r e s s  -  i t  i s  
n o t  y e t  f i n i s h e d  -  D r .  Madsen r e f e r r e d  t o  some work h e  
h a d  b e e n  c a r r y i n g  o u t  w i t h  a n o t h e r  a n t i - f e r m e n t ,  v i z .  
A n t i - r e n n e t .  Madsen fo u n d  t h a t  t h i s  o b e y ed  t h e  l aw  o f  
m a ss  a c t i o n  o f  O u ld b e rg  and  Waage q u i t e  a s  w e l l  a s  d i d  
t h e  a n t i - l y s i n  and  a n t i - t o x i n  s e r a .  As t h e  work s t a n d s  
a t  p r e s e n t  i t  i s  n o t  d e f i n i t e l y  d e c i d e d  w h e t h e r  a n t i - t r y p -  
s i n e  o b ey s  t h e  s im p l e  f o r m u l a .
- 2 2 -
rfr^-4-éilr. w . *  .-1 • - - •‘•r ^ jW -9
-v r  : i ^ , r i  ^
!k 2% 3 -  Jf.  sr -  i  -  7 -  - f  -  - f




F r e e  A n t i b o d y  F r e e  T r y p s i n  /  ( A n t ib o d y  T r ^ s i n )
 Vol. Vol. vol.
o r  t h e  one  where  two m o l e c u l e s  a r e  fo rm ed
F r e e  A n t ib o d y  F r e e  T r y p s i n  _ ( A n t ib o d y  T r ^ s i n ) ^
 Vol" vol. vol.
The f i r s t  r e s u l t s  w h ich  I  o b t a i n e d  r a t h e r  p o i n t e d  t o  
t h e  l a t t e r  f o r m u l a  w h e r e a s  l a t e r  f i g u r e s  o b t a i n e d  by  H e d in  
s u g g e s t e d  t h e  f i r s t  f o r m u l a  a s  b e i n g  t h e  c o r r e c t  o n e .  As 
much l a r g e r  q u a n t i t i e s  o f  m a t e r i a l  w ere  u s e d ,  t h u s  r e d u c ­
i n g  t h e  e x p e r i m e n t a l  e r r o r ,  t h e  l a t e r  r e s u l t s  w i l l  p r o b a -
b l y  t u r n  o u t  t o  be r i g h t .      ^  .
^ As to  t h e  why and w h e r e f o r e  o f  t h e  p r e s e n c e  o f  a n  
a n t i - b o d y  t o  t r y p s i n e  i n  t h e  n o rm a l  b l o o d  se rum  I  do n o t  
b e l i e v e  t h a t  one  r e q u i r e s  to  s e a r c h  f a r  f o r  a n  e x p l a n a -
t i o n .
As i s  w e l l  known now f rom  t h e  s t u d y  o f  t h e  t o x i n e s  
and  t h e i r  a n t i - t o x i n e s ,  t h e  o r g a n i s m  i n t o  w h ic h  t h e  t o x i n e  
h a s  b e e n  i n t r o d u c e d  s e t s  a b o u t  p r o t e c t i n g  i t s e l f  w i t h  t h e  
r e s u l t i n g  f o m a t i o n  o f  t h e  a n t i - t o x i n e s .  The r e s e m b l a n c e  
b e t w e e n  t o x i n e s  and enzymes i s  b e i n g  r a p i d l y  shewn to  be  
« « a i  a  v e r y  g r e a t  o n e ,  b o t h  enzyme and t o x i n e  a r e  a c t i v e  
i n  t h e  s m a l l e s t  o f  q u a n t i t i e s ,  b o t h  a r e  e x c e e d i n g l y  s e n s i ­
t i v e  t o  p h y s i c a l  and  c h e m i c a l  a g e n t s ,  b o t h  p o s s e s s  t h e  
p r o p e r t y  o f  b e i n g  a L o r b e d  by  f i n e l y  d i v i d e d  p r e c i p i t a t e s
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H. B u ch n e r  d rew  a t t e n t i o n  t o  t h e  p o i n t s  o f  r e s e m b l a n c e  b e ­
tw e e n  h i s  a l e x i n e s  and  f e r m e n t s ;  E h r l i o h  a n d  M o r g e n r o t h  
i n  v a r i o u s  p a p e r s  h a v e  a l s o  commented o n  t h i s  s u b j e c t ;
s e e  a l s o  KORSCHUN ( 3 2 ) .  An e x t r e m e l y  good summary o f  
t h e  p r e s e n t  s t a t e  o f  o u r  know led g e  on  t h i s  s u b j e c t  i s  
g i v e n  by O ppenhe im er  i n  t h e  l a s t  e d i t i o n  o f  h i s  book  on
t h e  F e r m e n t s .
T h a t  f e r m e n t s  p o s s e s s  v e r y  t o x i c  p r o p e r t i e s  was shewn 
c o n c l u s i v e l y  by HILDEBRANBT (33)  many y e a r s  a g o ,  t h e r e f o r e  
i t  i s  n o t  a  m a t t e r  f o r  s u r p r i s e  i f  t h e  o r g a n i s m  h a v i n g  a b ­
s o r b e d  a  s u b s t a n c e  w i t h  t o x i c  p r o p e r t i e s  d i d  n o t  e l a b o r ­
a t e  some p r o t e c t i v e  s u b s t a n c e  i n  t h e  s h a p e  o f  a n  a n t i - b o d y .  
T h a t  t h e  d i g e s t i v e  f e r m e n t s  c a n  be a b s o r b e d  i n t o  t h e  b l o o d  
s t r e a m  h a s  b e e n  v e r y  d e f i n i t e l y  p r o v e d  i n  t h e  c a s e  o f  p e p ­
s i n  by t h e  e x p e r i m e n t s  o f  D e le z e n n e  and  P r o u i n  q u o t e d  by 
METOHNIKOPP i n  h i s  L ' I m m u n i t é ,  p . 7 0 . ,  and  by  MATTHEu
( 3 4 ) ,  who e x t i r p a t e d  t h e  s to m a c h  and fo u n d  t h a t  p e p s i n  o r  
a n  enzyme b e h a v i n g  i n  a l l  ways l i k e  t h a t  f e r m e n t  p r e v i o u s ­
l y  p r e s e n t  i n  t h e  u r i n e ,  d i s a p p e a r e d  f ro m  t h a t  f l u i d .  
PROUIN (35) q u i t e  r e c e n t l y  h a s  p r o v e d  t h a t  t h e  P e p s i n  i s  
r e a l l y  a b s o r b e d  f ro m  t h e  s to m ac h  by t h e  a d m i n i s t r a t i o n  o f  
l a r g e  q u a n t i t i e s  o f  p e p s i n  t o  d o g s ,w h o s e  s to m a c h s  h a d  b e e n  
c o m p l e t e l y  rem oved ,  b u t  w i t h o u t  any  o f  t h e  f e r m e n t  a p p e a r ­
i n g  i n  t h e  u r i n e .
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T h a t  t h e  n o n - a c t i v i t y  o f  t h e  p e p s i n  w h ich  m u s t  h a v e  
r e a c h e d  t h e  k i d n e y s  f o r  e x c r e t i o n  v i a  t h e  b l o o d  s t r e a m ,  
i s  due t o  t h e  p r e s e n c e  o f  a n  a n t i - b o d y  and  n o t  s i m p l y  due 
t o  t h e  d e s t r u c t i o n  o f  t h e  f e r m e n t  by t h e  a l k a l i n i t y  o f  
t h e  b l o o d  i s  shewn by t h e  f a c t  t h a t  t h e  f e n n e n t  i n  t h e  
u r i n e  i s  q u i t e  r e a d i l y  e x t r a c t e d  i n  a n  a c t i v e  fo rm .
BRIOT ( l . c . )  and  PERIN ( I . e . )  h a v e  d e a l t  w i t h  t h i s  q u e s ­
t i o n .  I f  one  i n j e c t s  l a r g e  enough  q u a n t i t i e s  o f  t h e  f e r ­
m en t  a s  d e m o n s t r a t e d  by FERMI and PERNOSSI ( l . c . )  s u f f i ­
c i e n t  t o  overcom e t h e  n o rm a l  a n t i - f e r m e n t  a c t i o n  o f  t h e  
s e ru m ,  one  o b t a i n s  an  i n c r e a s e d  e x c r e t i o n  w i t h  t h e  u r i n e ,  
one  may n a t u r a l l y  w onder  a t  f i r s t  s i g h t  what  t h e  u s e  o f  
a n  a n t i - f e r m e n t  t o  p e p s i n  m i g h t  be  when t h e  enzyme i s  c i r ­
c u l a t i n g  i n  a n  a l k a l i n e  medium, i n  w h ic h  r e a c t i o n  i t  w i l l  
n o t  d i g e s t  i n  v i t r o .  I f ,  a s  SCHNAPPAUF ( l . c . )  h e l d , 
t h e  f e r m e n t  o r  a t  l e a s t  a  p o r t i o n  o f  i t  was a b s o r b e d  i n  
t h e  p r e f e r m e n t  s t a t e  t h e  p r e s e n c e  o f  a  p r o t e c t i v e  a g e n t  
i s  r e q u i r e d  a s  LANGLEY (36) found  t h a t  p e p s i n  c o u l d  b e  
l i b e r a t e d  f ro m  t h e  p r o ^ e m e n t  by  t h e  a c t i o n  o f  weak a l k a ­
l i s .  I f  i t  be  e x c r e t e d  by t h e  k i d n e y s  i n  t h e  p i x ^ e r m e n t  
s t a t e  t h e  a c t i v e  f e r m e n t  would  be s e t  f r e e  by t h e  a c i d  r e
a c t i o n  o f  t h e  u r i n e .
I f  one  a c c e p t s  t h e  above  e v i d e n c e  t h e n  a s  p r o o f  o f
t h e  a b s o r p t i o n  and  e x c r e t i o n  o f  P e p s i n  one may l i k e w i s e
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a c c e p t  t h e  i d e a  t h a t  T r y p s i n e  i s  a l s o  a b s o r b e d .  I t  i s  
h o w e v e r ,  much more d i f f i c u l t  t o  o f f e r  p r o o f s  o f  t h i s  i n  
t h e  s h a p e  o f  e v i d e n c e  f rom  t h e  u r i n e .  U n d o u b t e d l y  t h e r e  
i s  a n  en z y m e ,w h ic h  a c t s  i n  many ways l i k e  T r y p s i n e , p r e s e n t  
i n  t h e  u r i n e .  ( I n  a n o t h e r  p a p e r  I  h a v e  w orked  a t  t h i s  
q u e s t i o n , e s p e c i a l l y  a s  r e g a r d s  t h e  p r o d u c t s  fo rm ed  a f t e r  
p r o l o n g e d  d i g e s t i o n  o f  f i b r i n  by means o f  t h i s  f e r m e n t .
At t h e  end o f  t h i s  p a p e r  w i l l  be fo u n d  a  s h o r t  s y n o p s i s  
o f  t h e  r e s u l t s . )  FERMI and PERNOSSI ( l . c . )  o b t a i n e d  s i m ­
i l a r  r e s u l t s  a s  w i t h  p e p s i n ,  on  i n j e c t i o n  o f  l a r g e  q u a n t i ­
t i e s  o f  t r y p s i n e ,  i . e .  when t h e y  i n j e c t e d  t h e  enzyme i n  
s u f f i c i e n t  q u a n t i t y  t h e y  s t a t e  t h a t  i t  a p p e a r s  i n  t h e  u r i n e  
One n a t u r a l l y  t h i n k s  t h a t  a  much more a c t i v e  a n t i ­
f e r m e n t  c o u l d  be  p r o d u c e d  by im m u n is in g  a n  a n i m a l  by  r e ­
p e a t e d  i n j e c t i o n s  o f  t h e  enzyme.  T h i s  p r o c e d u r e  a s  a 
m a t t e r  o f  f a c t  h a s  b e e n  c a r r i e d  o u t  f o r  R e n n e t  by  MORGEN­
ROTH ( I . e . ) ,  f o r  P e p s i n  by  SACHS ( I . e . ) ,  and  by  AOHALME 
( I . e . ) ,  LANDSTEINER ( l . c . )  and  DEAN (37)  f o r  T r y p s i n e .
A l l  managed t o  o b t a i n  a n t i - f e r m e n t s  o f  i n c r e a s e d  pow er  
o v e r  t h o s e  o f  t h e  n o rm a l  se rum  w i t h  t h e  e x c e p t i o n  o f  Lan d -  
s t e i n e r .  I n  e v e r y  c a s e  h o w e v e r ,  o n l y  a  v e r y  low g r a d e  
o f  im m uni ty  c o u l d  be  o b t a i n e d ,  r e s u l t s  b e i n g  i n  no way 
c o m p a r a b le  t o  t h e  p r o d u c t i o n  o f  a n t i - t o x i n .  The e x p l a n ­
a t i o n  o f f e r e d  by E h r l i o h  and  M o rg e n r o th  t o  a c c o u n t  f o r
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t h e  f a i l u r e  t o  o b t a i n  a n  a n t i - r e n n e t  o f  any  m ark ed  pow er  
i s  q u i t e  c a p a b l e  o f  a p p l i c a t i o n  t o  t h e  c a s e  o f  t r y p s i n e  
a s  b o t h  a r e  n o m a l  com ponents  o f  t h e  a n i m a l  o r g a n i s m .
On i n j e c t i o n  t h e  t r y p s i n e  s e i z e s  on  s p e c i f i c  s i d e  c h a i n s  
a l r e a d y  p r e s e n t ,  w i t h  w h ich  i t  e n t e r s  i n t o  f i r m  c o m b in a ­
t i o n .  To c o m p e n sa te  f o r  t h i s  s e i z u r e  new s i d e  c h a i n s  
a r e  e l a b o r a t e d , - t h e s e  f o r m in g  t h e  A n t i - t r y p s i n .  From 
t h i s  p o i n t  o n ,  h o w e v e r ,  t h e r e  i s  a  m arked  d i f f e r e n c e  f rom  
t h e  f o r m a t i o n  o f  A n t i - t o x i n  a f t e r  i n j e c t i o n s  o f  T o x i n , a s  
i n  t h i s  l a t t e r  c a s e  t h e  a n t i - t o x i n  a c c u m u l a t e s  i n  t h e  
b l o o d  i n  l a r g e  a m oun t ,  t h e r e  b e i n g  n o t h i n g  w i t h  w h ich  i t  
may com bine ,  w h e re a s  i n  t h e  c a s e  o f  f e r m e n t  i n j e c t i o n s  
t h e  a n t i - f e r m e n t  fo rm ed  i s  n e u t r a l i s e d  by t h e  p r e s e n c e  o f  
t h e  enzyme i n  t h e  b o d y ,  t h u s  p r e v e n t i n g  a t  a l l  t i m e s  any  
g r e a t  e x c e s s  o f  a n t i - b o d y  f r e e  i n  t h e  b l o o d .
To q u o t e  MORGENROTH ( l . c . )  w i t h  r e g a r d  t o  t h e  q u e s ­
t i o n  o f  A n t i - r e n n e t .  He s a y s  " I f  one c a l c u l a t e ,  u n d e r  
t h e  m os t  f a v o u r a b l e  c o n d i t i o n s ,  t h e  q u a n t i t y  o f  A n t i - r e n ­
n i n  w h ich  i s  p r e s e n t  i n  t h e  t o t a l  amount o f  t h e  b l o o d ,  
a f t e r  t h e  i n j e c t i o n  o f ,  s a y  6 gramms o f  t h e  f e r m e n t ,  one 
f i n d s  t h a t  t h e  same i s  o n l y  s u f f i c i e n t  t o  n e u t l r a l i s e  a b o u t  
3^4 grams o f  e n z y m e .”
The r e s u l t s  w h ich  DEAN ( l . c . )  o b t a i n e d  w i t h  T r y p s i n e  
a r e  e n t i r e l y  c o m p a r a b le  w i t h  t h o s e  o b t a i n e d  by M o r g e n r o th .
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Dean o n l y  managed to  r a i s e  t h e  a c t i v i t y  o f  h i s  a n t i - b o d y
some e i g h t  t i m e s .
I t  m u s t  be  b o r n e  i n  mind h o w e v e r  i f  one u t i l i s e s  E h r -  
l i c h  and  M o r g e n r o t h ' s  t h e o r y  t o  e x p l a i n  t h e  low d e g r e e  o f  
a n t i - t r y p s i n e  f o r m a t i o n  t h a t  BAYLISS and STARLING (39) 
h a v e  p r o v e d  t h a t  T r y p s i n e  i s  n o t  e x c r e t e d  a s  s u c h ,  t h e r e ­
f o r e  i t  c a n n o t  be i n  t h e  fo rm  o f  t r y p s i n e  i n  t h e  g l a n d .  
T hese  w o r k e r s  h a v e  shewn t h a t  T r y p s i n e  i s  a  t h i r d  s u b ­
s t a n c e  e l a b o r a t e d  by t h e  a c t i o n  o f  e n t e r o - k i n a s e  on  t r y p -  
s i n o g e n ,  and  a t  t h e  same t im e  t h e y  d e f i n i t e l y  s t a t e  t h a t  
t h e  o n l y  p l a c e  where  t h e y  c o u l d  f i n d  e n t e r o - k i n a s e  was i n  
t h e  i n t e s t i n a l  mucous membrane.  Then t h e  t r y p s i n e  w hich  
i s  r e q u i r e d  by E h r l i o h  and  M o r g e n r o t h ' s  t h e o r y  t o  n e u t r a l ­
i s e  t h e  n ew ly  fo rm ed  a n t i - b o d y  and t h u s  p r e v e n t  i t s  a c c u ­
m u l a t i o n ,  m u s t  e i t h e r  be a b s o r b e d  d i r e c t l y  f rom  t h e  i n t e s ­
t i n a l  c a n a l ,  o r  e l s e  t r y p s i n o g e n  i s  l i k e w i s e  c a p a b l e  o f  
n e u t r a l i s i n g  t h e  a n t i f e r m e n t .  A g a i n s t  t h e  a b s o r p t i o n  
f ro m  t h e  i n t e s t i n e  i s  t h e  f a c t  o f  t h e  a n t i - a c t i o n  o f  t h e  
i n t e s t i n a l  w a l l s  t h e m s e l v e s ,  w h ich  would  be c a p a b l e  one 
w ould  t h i n k ,  o f  p r e v e n t i n g  an y  a b s o r p t i o n .  Of c o u r s e  
t h e  e x p l a n a t i o n  may l i e  i n  t h e  f a c t  t h a t  D e l e z e n n e ' s  s t a t e ­
m e n t ,  a l t h o u g h  i t  h a s  n o t  b e e n  s a t i s f a c t o r i l y  c o r r o b o r a t e d ,  
c o n c e r n i n g  t h e  w ide  d i s t r i b u t i o n  o f  e n t e r o - k i n a s e  i s  c o r ­
r e c t ,  t h e n  t h e  f e r m e n t  would  be t a k e n  up a s  t r y p s i n o g e n .
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I n  t h e  same way t h a t  SCHNAPPAUF ( l . c . )  s t a t e d  t h a t  p a r t  
a t  l e a s t  o f  t h e  p e p s i n  i s  a b s o r b e d ,  and  h a v i n g  b e e n  a c t i ­
v a t e d ,  p e r h a p s  by  means o f  t h e  l e u c o c y t e s ,  w h ic h  D e le z e n n e  
d e c l a r e d  t o  c o n t a i n  e n t e r o - k i n a s e ,  s e r v e  t o  n e u t r a l i s e  t h e  
a n t i - b o d y  fo rm e d .  W h a te v e r  t h e  t h e o r e t i c a l  e x p l a n a t i o n  
may b e ,  t h e  e x p e r i m e n t a l  f a c t  r e m a in s  t h a t  one n e v e r  ob­
t a i n s  a n  e x t r e m e l y  a c t i v e  A n t i - f e r m e n t .
I t  may be  m e n t i o n e d  t h a t  DELEZEITKE ( I . e . )  m a i n t a i n s  
t h a t  t h i s  a n t i - a c t i o n  i s  n o t  a n  a n t i - t r y p t i c  one b u t  t h a t  
i t  i s  a n t i - e n t e r o - k i n a s e  o r  a n t i - k i n a s i q u e , a s  he  c a l l s  
i t .  Q u i t e  r e c e n t l y  t o o ,  ASCOLI and BEZZOLA (38)  t o o k  up 
t h i s  q u e s t i o n  and  t h e y  f i n a l l y  r e a c h e d  t h e  c o n c l u s i o n  t h a t  
t h e  a n t i - b o d y  a c t e d  b o t h  a n t i - t r y p t i c  and a n t i - k i n a s i q u e .  
W h a te v e r  were  t h e  n a t u r e  o f  t h e  s o l u t i o n s  o f  t r y p s i n e  and  
a n t i - b o d y  D e le z e n n e  was w o r k in g  w i t h ,  I  c a n  f i m l y  a t t e s t  
t h a t  t h e  a n t i - b o d y  I  h a d  was r e a l l y  a n t i - t r y p s i n e  a s  on  
t h e  a d d i t i o n  o f  a  s o l u t i o n  o f  e n t e r o - k i n a s e  t o  my s o l u ­
t i o n  o f  t r y p s i n e  t h e r e  was no i n c r e a s e  i n  i t s  a c t i v i t y  a s  
t h e r e  would  h a v e  b e e n  h ad  any  t r y p s i n o g e n  b e e n  p r e s e n t  t o  
be  b r o k e n  up o r  s e t  f r e e  by t h e  e n t e r o - k i n a s e .  A g a in  i n  
f a v o u r  o f  t h e  a c t i o n  b e i n g  r e a l l y  an  a n t i - t r y p t i c  one and  
n o t  a n t i - k i n a s i q u e  i s  t h e  f a c t  t h a t  e n t e r o - k i n a s e  i s  e x ­
t r e m e l y  l a b i l e ,  e s p e c i a l l y  i n  t h e  p r e s e n c e  o f  t r y p s i n .  
BAYLISS and STARLING ( 3 9 ) .  Of c o u r s e  I  do n o t  f o r  one
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moment deny  t h e  p o s s i b i l i t y  o f  a n  a n t i - e n t e r o - k i n a s e  a l s o  
b e i n g  p r e s e n t  i n  t h e  s e ru m ,  i n  f a c t  a l l  e v i d e n c e  seems 
r a t h e r  t o  p o i n t  t o  t h e  e x i s t e n c e  o f  s u c h  a  s u b s t a n c e .
The e x p l a n a t i o n  o f  D e l e z e n n e ' s  s t a t e m e n t  i s  t h a t  h e  
b e l i e v e s  t h a t  t r y p s i n e  i s  n o t  a  d e f i n i t e  s u b s t a n c e  a s  Bay- 
l i s s  and  S t a r l i n g  m a i n t a i n ,  b u t  t h a t  i t  i s  m e r e l y  a  m ix ­
t u r e  o f  t r y p s i n o g e n  and  e n t e r o - k i n a s e ,  t h e r e f o r e  i f  he  
c o u l d  p r o v e  t h a t  t h e  a n t i - b o d y  was " a n t i - k i n a s i q u e ” and  
n o t  a n t i - t r y p t i c  i t  would  be v a l u a b l e  e v i d e n c e  i n  f a v o u r
o f  h i s  t h e o r y .
The q u e s t i o n  o f  t h e  f r a c t i o n  o f  s e rum  w i t h  w h ic h  t h e  
a n t i - a c t i o n  i s  c o n n e c t e d ,  i s  e x t r e m e l y  i n t e r e s t i n g ,  more 
e s p e c i a l l y  a s  i t  i s  i n  t h e  c a s e  o f  A n t i - t r y p s i n e  t h e  a l b u ­
m ine  o n e .
On t h e  whole  one would  h a v e  t h o u g h t  t h a t  G l a e s s n e r  
was r i g h t  when he  s t a t e d  t h a t  t h e  a n t i - t r y p t i c  a c t i o n  was 
i n  c o n n e c t i o n  w i t h  t h e  s o - c a l l e d  E u g l o b u l i n  f r a c t i o n  a s  
m o s t  e v i d e n c e  g o es  to  show t h a t  i t  i s  t h e  g l o b u l i n e  p o r ­
t i o n  o f  t h e  se rum  w h ich  i s  t h e  more r e s i s t a n t  (Oppenheim­
e r  and A ro n ,  e t c . ) .  I n  f a v o u r  o f  s u c h  a  v iew  a l s o  i s  
t h e  work w h ic h  h a s  b e e n  done on  t h e  i m m u n e s e r a ,  f o r  i n ­
s t a n c e  t h a t  o f  PICK (40) where  he  fo u n d  t h a t  t h e  D i p h t h e ­
r i a  a n t i - t o x i n e  i n  t h e  c a s e  o f  t h e  H o rse  was i n  c o n n e c ­
t i o n  w i t h  t h e  P s e u d o - g l o b u l i n e ,  and  i n  t h e  Goat  w i t h  t h e
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E u g l o b u l i n e  f r a c t i o n .
On t h e  o t h e r  h a n d  VERNON (41) i n  a  r e c e n t  p a p e r  h a s  
shewn t h a t  a lb u m in e  c a n  r e s i s t  t r y p s i n e  q u i t e  a s  e f f e c t ­
u a l l y  a s  g l o b u l i n e .  JOACHIM (42) a l s o  i n , a  p a p e r  p u b ­
l i s h e d  a  s h o r t  t im e  ago q u o t e s  r e s u l t s  o b t a i n e d  by  EMME­
RICH and  TSUBOI (43) where  t h e s e  o b s e r v e r s  fo u n d  t h a t  i n  
a n i m a l s  immunised a g a i n s t  Swine f e v e r  and P n eu m o n ia ,  a s  
t h e  d e g r e e  o f  immunity  r o s e  t h e  p r o p o r t i o n  o f  g l o b u l i n e s  
i n  t h e  b l o o d  f e l l  w h i l s t  a lb u m in e  i n c r e a s e d  i n  am oun t ,  
t h i s  r e s u l t  r a t h e r  p o i n t i n g  to  t h e  v iew  t h a t  i n  t h e  c a s e  
o f  t h e s e  d i s e a s e s  a t  l e a s t  t h e  a n t i - b o d i e s  b o r e  some r e ­
l a t i o n  t o  t h e  Albumine  f r a c t i o n .
As t o  t h e  r e a l  mode o f  a c t i o n  b e tw e e n  t h e  f e r m e n t  and 
i t s  a n t i - b o d y  we a r e  s t i l l  i n  t h e  d a r k .  I  am a t  p r e s e n t  
c a r r y i n g  o u t  some e x p e r i m e n t s  t o  t r y  and  o b t a i n  some e v i ­
d e n c e  a s  t o  w h e t h e r  a n t i - t r y p s i n e  a s  s u c h  e x i s t s ,  o r  whe­
t h e r  t h e  a c t i o n  m e r e l y  i s  d e p e n d e n t  on  t h e  a lb u m in e  m o l e ­
c u l e  by a t t e m p t i n g  to  o b t a i n  an  A n t i - A n t i - t r y p s i n e  by i n -   ^
j e c t i o n  o f  a n t i - t r y p s i n e  i n t o  a n i m a l s .
W h e th e r  t h e  a c t i o n  i s  one o f  c h e m i c a l  c o m b i n a t i o n  b e ­
tw een  t h e  T r y p s i n e  and  t h e  A lb u m in e ,  o r  w h e t h e r  i t  c a n  be 
e x p l a i n e d  on  t h e  p h y s i c a l  g ro u n d  t h a t  t h e  a lb u m in e  a d s o r b s  
t h e  f e r m e n t  and t h u s  th ro w s  i t  o u t  o f  a c t i o n ,  h a s  n o t  y e t  
b e e n  d e t e r m i n e d .  O h a r r i n  and  L e v a d i t i  s u g g e s t e d  t h a t  t h e
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o r g a n i s m  i s  c h i e f l y  p r o t e c t e d  f ro m  t h e  a c t i o n  o f  t r y p s i n e  
s i m p l y  owing t o  t h e  f a c t  t h a t  n o n e ,  o r  o n l y  a  v e r y  s m a l l  
amount o f  t h e  enzyme was a b s o r b e d  a f t e r  e x c r e t i o n  i n t o  t h e  
lum en  o f  t h e  g u t . F e r m i ,  on  t h e  o t h e r  h a n d ,  came t o  t h e  
c o n c l u s i o n  t h a t  t h e  f e r m e n t  c o u l d  n o t  a t t a c k  l i v i n g  t i s s u e  
and  t h u s  p r o t e c t i o n  was e n s u r e d .
I n  t h i s  c o n n e c t i o n  t h e  e x p e r i m e n t s  o f  MATTHES (44)  
a r e  o f  i n t e r e s t  a s  h e  fo u n d  t h a t  t r y p s i n e  was q u i t e  pow­
e r l e s s  a g a i n s t  l i v i n g  f r e s h  r e d  b l o o d  c o r p u s c l e s .  F u l d  
and S p i r o  f o r m e r l y  h e l d  t h e  v iew  t h a t  t h e  a n t i - a c t i o n  i n  
t h e  c a s e  o f  r e n n e t  a t  l e a s t ,  d ep e n d ed  o n  a l t e r a t i o n s  o f  
t h e  amount o f  s a l t s  p r e s e n t  i n  t h e  a n t i - b o d y .  R e c e n t l y  
h o w e v e r ,  t h e y  h av e  d e c l a r e d  t h a t  t h e i r  t h e o r y  o n l y  p l a y s  
a  s e c o n d a r y  p a r t .
I t  i s  q u i t e  p o s s i b l e  t h a t  t h e  c o n f i g u r a t i o n  o f  t h e  
a lb u m in e  m o l e c u l e  may p l a y  a  v e r y  i m p o r t a n t  p a r t ;  i t  may 
b e  a n a l o g o u s  t o  t h e  r e s i s t a n c e  SCHWARZ (45) fo und  i n  
a l d e h y d e  c o m b i n a t i o n s  o f  p r o t e i d  to  t h e  a c t i o n  o f  t r y p -  
s i n e .
I t  i s  q u i t e  c o n c e i v a b l e  t h a t  i n  t h e  u n a l t e r e d ,  i . e .  
t h e  u n h e a t e d ,  n o i m a l ,  a lb u m in e  m o l e c u l e  t h e r e  may be a  
l a c k  o f  p o i n t s  o f  a t t a c k  f o r  t h e  enzyme,  t h u s  i t  -  t h e  
a l b u m i n e  -  i s  i t s e l f  p r o t e c t e d ,  and a t  t h e  same t im e  i t  
may be c a p a b l e  o f  e n g a g i n g  t h e  zymophore g roup  o f  t h e
—32—
t r y p s i n e  m o l e c u l e  i n  s u c h  a  way a s  t o  r e n d e r  t h e  f e r m e n t  
i n a c t i v e  t o w a r d s  o t h e r  p r o t e  i d s  w h ich  may be  p r e s e n t .
A. : mi' A a'- X ".A-A A A%A A A- a ;A. A ^ A. A A A
T::'hg
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CONCLUSIONS ( o f  S p e c ia l  P a r t . )
1 .  T h e re  e x i s t s  i n  n o rm a l  se rum  a n  a n t i - b o d y  t o  T r y p s i n e .
2 .  T h i s  a n t i - a c t i o n  i s  fo u n d  i n  c o n n e c t i o n  w i t h  t h e  s o -
c a l l e d  a lb u m in e  f r a c t i o n ,  i . e .  t h e  f r a c t i o n  coming 
down a f t e r  f u l l  s a t u r a t i o n  w i t h  Ammonium S u l p h a t e .
3 .  T h i s  a n t i - a c t i o n  was fo u n d  i n  a l l  v a r i e t i e s  o f  s e r a
exam ined  ( H o r s e ,  P i g ,  Ox, e t c . )
4 .  T h i s  a n t i - a c t i o n  i s  e f f e c t i v e  w i t h  a l l  v a r i e t i e s  o f  
p r o t e i d ,  w h e t h e r  i n  s o l i d  ( a s  c o a g u l a t e d  serum) o r  
f l u i d  ( a s  s o l u t i o n  o f  c a s e i n )  fo rm ,  i . e .  t h e  p r e s e n c e  
o f . t h e  a n t i - b o d y  p r e v e n t s  t h e  a c t i o n  o f  t h e  f e r m e n t
on  t h e s e  p r o t e i d s .
5 .  The s p e c i f i c i t y ,  i . e .  w h e t h e r  t h e  se rum  o f  one s p e ­
c i e s  p r o t e c t s  a g a i n s t  t h e  t r y p s i n  o f  a n o t h e r  s p e c i e s ,  
o f  t h e  a n t i - a c t i o n  i s  d o u b t f u l .  The v a r i a t i o n s  i n  
a c t i o n  o b t a i n e d  a r e  a p p a r e n t l y  d e p e n d e n t  u p o n  q u a n t i ­
t a t i v e  and  q u a l i t a t i v e  d i f f e r e n c e s ,  r a t h e r  t h a n  on  
s p e c i f i c .
6 .  The r a t e  o f  c o m b i n a t i o n  b e tw e e n  t h e  a n t i - b o d y  and 
t h e  f e r m e n t  a p p e a r s  to  be r a p i d .
— 3 4 —
7 .  The i s o l a t e d  a n t i - b o d y  -  t h e  a lb u m in e  f r a c t i o n  -  i s  
r a p i d l y  i n j u r e d  by h e a t i n g ,  e s p e c i a l l y  i n  t h e  p r e s ­
e n ce  o f  a l k a l i .  A c t i o n  i s  much r e d u c e d  by  h e a t i n g
^  a n  h o u r  a t  55®.
8 .  The a c t i v e  se rum  i t s e l f  i s  somewhat more r e s i s t a n t .  
I l l  e f f e c t  shown f i r s t  a b o u t  60® a f t e r  -g- h o u r  s 
h e a t i n g .
9 .  The s o l u t i o n s  o f  a n t i - b o d y  do n o t  d e t e r i o r a t e  v e r y  
r a p i d l y ,  e v e n  a t  room t e m p e r a t u r e .
1 0 .  D r i e d  a n t i - b o d y  r e t a i n s  i t s  a n t i - f e r m e n t  pow er  v e r y
w e l l .
1 1 .  D i a l y s i s  a s  a  r u l e  h a s  no a p p a r e n t  d e l e t e r i o u s  e f f e c t
1 2 .  T r y p s i n e - a n t i - t r y p s i n e  c o m b i n a t i o n s  a p p a r e n t l y  o b ey  
t h e  law  o f  mass  a c t i o n .
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A P P E N D I X .
The p r o d u c t s  w h ich  I  o b t a i n e d  a f t e r  7 m onths  d i g e s ­
t i o n  o f  f i b r i n e  by t h e  enzyme a c t i n g  i n  a n  a l k a l i n e  medium, 
o b t a i n e d  f rom  t h e  u r i n e  by p r e c i p i t a t i o n  w i t h  c a s e i n ,  r e ­
sem b led  t h o s e ,  w i t h  one e x c e p t i o n ,  u s u a l l y  o b t a i n e d  by t h e  
a c t i o n  o f  t r y p s i n e  i t s e l f .  They were  H i s t i d i n e ,  L y s i n e ,  
T y r o s i n e ,  L e u o i n e ,  A l a n i n e ,  A m i d o - v a l e r i a n i c  A c i d ,  a sd<x-  
P y r r o l i d i n e c a r b o x y l i c  a c i d ,  G lu ta m ic  A c id ,  Ammonia and 
P h e n y l - a l a n i n e .  I n s t e a d  h o w e v e r ,  o f  g e t t i n g  t h e  a c t i v e  
fo rm  o f  A r g i n i n e ,  I  o b t a i n e d  t h e  i n a c t i v e  m o d i f i c a t i o n ,  
w h ic h  s u b s t a n c e  h a s  o n l y  b e e n  i s o l a t e d  once  p r e v i o u s l y .
The p a p e r  i s  p u b l i s h e d  i n  e x t e n s o  i n  S a l k o w s k i ' s  
F e s t s c h r i f t .  O c t .  1904 .
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R E F E R E N C E S .
1 .  ROEDEN.
2 .  MORGENROTH.
3 .  FULD & SPIRO
4 .  FULD.
5 .  PUGLIESE)
. )
& COGGI.)
6 .  HAHN.
7 .  SCHNAPPAUF.
8 .  BRIOT.
Ups a l a  L a e k a r e f o e r e n i n g s  F o e r h a n d l i n g e r  
B d .2 2 .  S . 246 .  ( M a l y . E d . 1 7 . 1 8 8 7 . )
U e b e r  d e n  A n t i k ë r p e r  d es  Labenzym es.
C e n t r . f . B a k t . B d . 2 6 .1 8 9 9 .  S . 349 .
U e b e r  d i e  l a b e n d e  u .  Labhemmende W irkung  
d e s  B l u t e s .  Z e i t . f . P h y s i o l .  Chem. 
B d . 3 1 .1 9 0 0 .  S .1 3 2 .
U e b e r  d i e  M i l c h g e r i n n u n g  d u r c h  Lab .
H o f m e i s t . B e i t r a g e  B d . 2 . 1 9 0 2 .  S . 169 .  
I n f l u e n z a  d e l  S i e r o  d i  Sangue s u g l i  Enzyme 
B o l l e t .  S c i e n z e  Med. V o l . 8 .  1897 .
Z u r  K e n n t n i s s  d e r  W irkungen  d e s  e x t r a v a s -  
c u l a r e n  B l u t e s .  B e r l .  k l i n .  Woch.
Bd. 34 .  1897 .  8 . 4 9 9 .
B e i t r a g e  f u r  P h y s i o l o g i e  d e s  P e p s i n s . I n a u g  
D i s . R o s t o c k . 1888 .  (M aly . Bd . 1 9 . 1 8 8 9 ,
S . 1 9 9 . )
S u r  l e  mode d ' a c t i o n  de sé rum  s a n g u i n  p a r  
l a  P e p s i n e .  Compt. R e n d . 8 o c . B io 1 .
T . 5 4 .1 9 0 2 .  P . 140 .
— i —
9. PERIN.
1 0 .  SACHS.
1 1 .  WEINLAHD.
1 2 .  HEDIN.
1 5 .  MOLL.
1 4 .  HAHN.
1 5 .  SCHUETZE.
1 6 .  FERMI & ) 
)
PERNOSSI.)
S u r  l e  p o u v o i r  a n t  ip  ep t i q u e  du  sé ru m  s a n ­
g u i n ,  Compt . R e n d . S o c . B i o l .  T . 54
1 9 0 2 .  P . 938.
U e b e r  A n t i p e p s i n .  F o r t . d . Med. B d . 2 0 .1 9 0 2 .  
8 . 4 2 5 .
U e b e r  A n t i f e r m e n t e . Z e i t . f . B i o l .  B d .44 .
19 0 3 .  8 .  1 & 45 .
(a)  I n v e s t i g a t i o n s  on  t h e  p r o t e o l y t i c  Enzymes
o f  t h e  S p l e e n  o f  t h e  Ox,
(b) On t h e  p r e s e n c e  o f  a  p r o t e o l y t i c  Enzyme I n
t h e  n o n i ia l  se rum  o f  t h e  Ox.
J o u r ,  o f  P h y s i o l .  V o l . 30 .  1903 .
PP. 155 & 195 .
U e b e r  d i e  A n t i u r e a s e . . H o f m e i s t .  B e i t r a g e .
Bd. 2 . 1 9 0 2 .  8 . 3 4 4 .
U e b e r  d i e  E i n w i r k u n g  von  B l u t  und  G a l l e
a u f  G a ru n g s v o r g a n g e .  Munch .Med. Wo ch .  
B d . 5 0 .1 9 0 3 .  S . 2172 .
U e b e r  e i n e n  A n t i k o r p e r  g e g e h  S t e a p s i n s o l u ­
t i o n .  D e u t .  Med. Woch. Bd. 30 .  1904, 
8 . 3 0 8 .
U e b e r  d i e  Enzyme. Z e i t . f . H y g i e n e .  B d ,1 8 .  
1894 .  8 . 8 3 .
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1 7 . AOHALME.
1 8 .  CAMUS & GLEY,
1 9 . CHARRIN &)
)
LEVADITI.)
2 0 .  SIMNITZKI.
2 1 . DEIiEZENNE.
2 2 . LANDSTEINER.
2 3 . GLAESSNER.
2 4 . FREUND &) 
)
JOACHIM. )
R e c h e r c h e s  s u r  l e s  P r o p r i é t é s  p a t h o g è n e s  
de l a  T r y p s i n e ,  e t  l e  p o u v o i r  a n t i -  
t r y p t i q u e  du  s é ru m ,  e t c .
A nn .de  l ' I n s t . P a s t .  T . 1 5 . 1 9 0 1 .  P . 737.  
A c t i o n  du  Sérum s a n g u i n  s u r  q u e l q u e s  f e r ­
ment  s d i g e s t i f s .  Gompt. R e n d . S o c . B i o l .
T . 4 9 . 1 8 9 7 .  P . 835 .
D é f e n s e  de l ' o r g a n i s m e  c o n t r e  l e s  p r o p r i é t é s  
m o r b i f i q u e s  d e s  s é c r é t i o n s  g l a n d u l a i r e s .  
Compt. R e n d . S o c . B i o l . T . 5 2 . 1 9 0 0 .  P . 83 .  
Z u r  F r a g e  u e b e r  d i e  A n t i f e r m e n t a t i v e  E i g e n -  
s c h a f t e n  d e s  B l u t s e rums.
Prag .Med«Woch. B d . 2 7 .1 9 0 2 .  S . 449 .
S u r  l ' a c t i o n  a n t i k i n a s i q u e  du Sérum s a n g u i n .
C om pt .R end . S o c . B i o l . T . 5 5 , 1 9 0 3 .  P . 132 .  
Z u r  K e n n t n i s s  d e r  a n t i f e r m e n t a t i v e n ,  l y t i s c h  
e n  und a g g l u t i n i e r e n d e n  W irkungen  d e s  
B l u t  s e  rums und  d e r  Lymphe.
C e n t r a l . f •B a k t . B d . 2 7 . 1 9 0 0 .  S . 357.  
U e b e r  d i e  A n t i t r y p t i s c h e  W irkung  d e s  B l u t e s .
H o f m e i s t . B e i t r a g e .  B d .4 . 1 9 0 3 .  S . 79.
Z u r  K e n n t n i s s  d e r  S e r u m g l o b u l i n e .
Z e i t . f . P h y s i o l .  Chem. B d . 3 6 . 1 9 0 3 .
8 . 4 0 7 .
- i i i -
25. SEBELIEN.
2 6 .  MESNIL.
2 7 .  MORGENROTH.
2 8 .  GESSARB. (a)
(b)
2 9 .  KORSOHUN.
3 0 . 0PPENHEBÜER)
)
k  ARON. )
3 1 .  MOI&,
S t u d i e n  u e b e r  d i e  a n a l y t i a c h e .  Bee timmunge-  
w e i s e  d e r  E i w e i s s k o r p e r ,  m i t  b e s o n d e r e r  
R u c k s i c h t  a u f  d i e  M i l c h .
Z e i t . f . P h y s i o l .  O h em .B d .1 3 .1 8 8 6 .  S . 142 .  
R e c h e r c h e s  s u r  l a  D i g e s t i o n  i n t r a c e l l u l a i r e  
e t  l e s  D i a s t a s e s  d e s  A c t i n i e s .
Ann de l ' I n s t . P a s t .  T . 1 5 .1 9 0 1 .  P . 352.
Z u r  K e n n t n i s s  d e r  Labenzyme und i h r e r  A n t i ­
k o r p e r .
C e n t r a l . f . B a k t . B d . 2 7 . 1 9 0 0 .  S . 721 .  
T y r o s i n a s e  e t  A n t i t y r o s i n a s e .
A n t i t y r o s i n a s e .
Compt. R e n d . S o c . B i o l . T . 5 4 . 1 9 0 2 . P . 551 &
1398 .
U e b e r  Lab und A n t i l a b .
Z e i t . f . P h y s i o l .  Chem. B d . 3 6 . 1 9 0 2 ,  S . 141.  
U e b e r  d a s  V e r h a l t e n  d e s  g e n u i n e n  Serums 
g e g e n  t r y p t i s c h e  V e rd a u u n g .
H o f m e i s t . B e i t r a g e . B d .4 . 1 9 0 4 .  S . 279 ,  
U e b e r  k û n s t l i c h e  Umwandlung von  Album in  i n  
G l o b u l i n .
H o f m e i s t . B e i t r a g e . B d . 4 . 1 9 0 4 .  S . 563.
Olnd im Lab m o lek u l  m e h r e r e  f u n c t i o n i r e n d e  
Gruppen  an zunehm en ï
Z e l t . f . P h y s i o l . Chem.Bd.3 7 . 1 9 0 3 .  S .3 6 6 .
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3 3 . HILDERBRANDT
3 4 .  MATTHES.
3 5 .  PROUIN.
3 6 .  LANGLEY.
3 7 . DEAN.
3 8 .  ASCOLI &) 
BBZZOLA.)
W e i t e r e s  u e b e r  h y d r o l y t i s c h e  F e r m e n te ,  
d e r e n  S c h i c k s a l  und W irkung ,  sow ie  
u e b e r  P e r m e n t f e s t i g k e i t  und  Hemmung 
d e r  F e r m e n t â t io n e n  im O r g an i sm u s .  
V i r c h . A r c h . B d . 1 3 1 .1 8 9 3 .  8 . 5 .
U e b e r  d i e  H e r k u n f t  d e r  F e rm e n te  im U r i n .  
A r c h . f . e x p .P a t h . u . P h a r m . B d . 4 9 . 1 9 0 3 .  
8 . 1 0 7 .
S u r  l ' o r i g i n e  e t  l e  l i e u  de r e s o r p t i o n  de 
l a  p e p s i n e  u r i n a i r e .
C o m p t . R e n d . S o c . B i o l .  T . 5 6 . 1 9 0 4 .  P . 204 .
(a)  On t h e  H i s t o l o g y  o f  t h e  mammalian g a s t r i c
g l a n d s .
(b) On t h e  d e s t r u c t i o n  o f  f e r m e n t s  i n  t h e  a l i m ­
e n t a r y  c a n a l .
J o u r . o f  P h y s i o l .  V o l . 3 . 1 8 8 1 .  P . 2 4 6 ^^j
(c )  ( w i t h  E d k i n s )  P e p s i n o g e n  and  P e p s i n .
J o u r ,  o f  P h y s i o l .  V o l . 8 . 1 8 8 6 .  P . 371 .  
E x p e r i m e n t s  o n  Immunity  i n  r e l a t i o n  to  t h e  
P a n c r e a s  and  i t s  f e r m e n t s .
T r a n s . P a t h . S o c . V o l . 5 2 .1 9 0 1 .  P . 127 .  
U e b e r  d i e  W lrk u n g sw e i s e  d e s  A n t i t r y p s i n s  
d e s  B l u t s e r u m s .
C e n t r a l . f . E a k t . B d . 3 3 . 1 9 0 3 .  8 . 7 8 3 .
3 9 .  BAYLISS &) 
)
STARLING.)
4 0 .  PICK.
4 1 .  VERNON.
4 2 .  JOACHIM.
4 3 .  EMMERICH )
)
& TSUBOT.)
4 4 .  MATTHES.
4 5 .  SCHWARZ.
4 6 .  JAGOBSQHN.
P r o t e o l y t i c  a c t i v i t i e s  o f  t h e  p a n c r e a t i c  
j u i c e .
J o u r . o f  P h y s i o l .  V o l . 3 0 . 1 9 0 3 .  P . 61.
Z u r  K e n n t n i s s  d e r  Immunkorper .
H o f m e i s t . B e i t r a g e . Bd . 1 . 1 9 0 2 .  8 . 3 5 1 .
The p r o t e c t i v e  v a l u e  o f  p r o  t e i d s  and t h e i r  
d e c o m p o s i t i o n  p r o d u c t s  on  T r y p s i n .
J o u r . o f  P h y s i o l .  V o l . 3 1 . 1 9 0 4 .  P . 346 .  
U e b e r  d i e  E i w e i s s v e r t h e i l u n g  i n  m e n s c h i i c h e n  
und  t h i e r s c h e n  K o r p e r f l u s s i g k e i t e n .  
P f l u g . A r c h . B d . 9 3 .1 9 0 3 .  8 . 5 9 0 .
Die N a t u r  d e r  8 c h u t  z — und He i l — s u b s t a n z  
d e s  B l u t e s . ' ^ é s  I I  C o n g . f . i n n .M e d .z u  
L e i p z i g .  8 . 2 0 2 .
E x p e r i m e n t e l l e r  B e i t r a g  z u r  F ra g e  d e r  
H a e m o ly s e .
M u n c h .Med.Woc h . B d . 4 9 . 1 9 0 2 .  8 . 8 .
U e b e r  V e r b in d u n g  d e r  E i w e i s s k o r p e r  m i t  
A ld e h y d e n .
Z e i t . f . P h y s i o l .  Chem.Bd.3 1 .1 9 0 1 .  8 . 4 6 0 .  
U e b e r  A n t i k o r p e r b i l d u n g  n a c h  I n j e k t i o n  von 
Zymase.
M u n c h .Med.Woc h . Bd . 5 0 . 1 9 0 3 .  8 . 2 1 7 1 .
- V I -
